Correlation Coefficient R 0.963
Lilliefors Test Statistic 0.124
Lilliefors Critical (0.9) Value 0.0906

Data not Lognormal at (0.1) Significance Lavel
Manganese (background)

Raw Statistics
Number of Valid Observations 20
Number of Distinct Observations 19
Minimum 278
Maximum 2270
Mean of Raw Data 761.8
Standard Deviation of Raw Data 406.1
Kstar 4.582
Mean of Log Transformed.Data 6.539
Standard Deviation of Log Transfornied Data 0.43

Normal Distribution Test Results

Corralation Coefficient R 0.826
Shapiro Wilk Test Statistic 0.711
Shapiro Wilk Critical (0.9) Value 0.92
Lilliefors Test Statistic 0.239
Lilliefors Criticat (0.9) Value 0.18

. Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Cormrelation Coefficent R 0.884
A-D Test Statistic 0.674
A-D Critical (0.9) Value 0.627
K-S Test Statistic 0.168
K-S Critical(0.9) Value 0.179
Data appear Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.954
Shapiro Wilk Test Statistic 0.933
Shapiro Witk Critical (0.9) Vaiue 0.92
Lilliefors Test Statistic 0.147
_ Lilliefors Critical (0.9) Value 0.18
Datta appear Lognormal at (0.1) Significance Level

Manganess (5. exposure area rav)

Raw Statistics
Number of Valid Observations 240



Number of Missing Values 48
Number of Digtinct Observations 221
Minifium 84
Maximum. 20700
Mean.6f Raw Data 2262
Standard Deviation of Raw Data 2558
Kstar 1.137
Mean of Log Transformed Data 7.229
Standard Deviation of Log Tranisformed Data 1.015

. Normal Distribution Test Reéults

Correlation Coefficient R 0.829
Lilliefors Test Statistic 0.204
Lilliefors Critical (0.9) Value 0.052
Dma not Normal gt (0.1) Significance:Level

Gamma Distribution Test Results

Correlation Cosfficient R 0.958
A-D Test Statistic 3.954
A-D Critical (0.9) Value 0.652"
K-S Test Statistic 0.125
K-S Critical(0.9) Value 0.0555
" Data not Gamma Distitbuted at (0.1) Significance Level

Lognormal Distiibition Test Results

Correlaﬁbn‘Cosfﬁdent R0.99
Lilliefors Test Statistic 0.0762
Lilliefors Critical (0.9) Value 0.052

Data not Lognormal st (0.1) Significance Level
Vanadium (aoc 13).

" Number of Valid Observations 79

Number of Distinct-Observations 71 -

’ Minimum 1.57

Maximum 59.5
Mean.of Raw Déta 21.02
Standard Deviation of Raw Data 12.18
' Kstar 2.995
" Mean:.of Log Transformed Data 2.876
Standard Deviation of Log Transformed Data 0.616

Normal Distribation Test Results

Correlation Coefficient R 0.957




Lilliefors Test Statistic 0.161
Lilliefors Critical (0.9) Value 0.0906
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.995
A-D Test Statistic 0.505
A-D Critical (0.9) Value 0.636
K-S Test Statistic 0.0917
K-S Critica{0.9) Value 0.0928
Data appeer Gamma Dietributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.98
Lilliefors Test Statistic 0.0531
Ullliefors Critical (0.9) Value 0.0906

Data appeer Lognormai at (0.1) Significance Level

Vanadium (background)

Raw Statigtics
Number of Valid Observations 20
Number of Distinct Observations 19
Minimum 10.7
Maximum 59.3
Mean of Raw Data 24.76
Standard Deviation of Raw Data 12.2
Kstar 3.922
Mean of Log Transformed Data 3.096
Standard Deviation of Log Transformed Data 0.493

Normal Distribution Test Results

Correlation Coefficient R 0.943
Shapiro Wilk Test Statistic 0.893
Shapiro Wilk Critical (0.9) Value 0.92
Lilliefors Test Statistic 0.125
Lilliefors Critical (0.9) Value 0.18
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.972
A-D Test Statistic 0.531

A-D Critical (0.9) Vaiue 0.628
K-S Test Statistic 0.142

K-S Critical(0.9) Value 0.179



\

\

\
\

Deta appeer Gamma Distibuted at (0.1) Significance Level
Lognommal Distribision Test Results -

Cormelation Coefficient R 0.969 .
Shapiro Wilk Test Statistic 0.929
Shapiro Wilk Critical (0.9) Value 0.92
Lilllefors Test Statistic 0.149
Lilliefors Criticat (0.9) Value 0.18
Data appear Lognormal at (0.1).Significance Level

Vanadium (§. exposure area:rev)

Raw Statistics
Number of Valid Observations 240
Number of Missing Values 48
Number of Distinct Observations 189
Minimum 5.2
Maximum 485
Mean of Raw Data 27.88
Standard Deviation of Raw Data 34.15
' Kstar 2.416
Mean of Log Transformed.Data 3.11
Standard Deviation of Log Transformed Data 0.588

Normal Distribution Test Results

Correlation Coefficient R 0.583
Lilliefors Test Statistic 0.266
Lilliefors Critical (0.9) Value 0.052
Data not Normal at (0:1) Sigrilficance Level

Gamma Distribution Test Resuits

Correlation Coefficient R 0.701
A-D Test Statistic 4.403
A-D Critical (0.9) Vaiue 0.64
K-S Test Statistic 0.0964
K-S Critical(0:9) Vaiue 0.0547
Data not Gamma Distributed st (0.1)Significarice Leve!

Lognormal Distribution Test Resuits
Correlation Coefficient R 0.982
Lilliefors Test Statistic. 0.0371
Lilliefors Critical (0.9) Value.0.052

Data appear Lognormal at (0.1) Significance Level

Argenic (aoc 1)




Raw Statistics

Number of Valid Observations 34

. Number of Distinct Observations 31
Minimum 1.05

Maximum 24

Mean of Raw Data 9.31
‘ Standard-Deviation of Raw Data 5.621
Kstar 2.112
Mean of Log Transformed Data 1.998

Standard Deviation of Log Transformed Data 0.79

Normal Distribution Test Results

Correlation Coefficient R 0.969
Shapiro Wilk Test Statistic 0.934
Shapiro Wilk Critical (0.9) Value 0.943
Lilliefors Test Statistic 0.109
Lilliefors Critical (0.9) Value 0.138
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Resufts

Cormrelation Coefficient R 0.982
A-D Test Statistic 0.526
. A-D Critical (0.9) Value 0.637
K-S Test Statistic 0.0986
K-S Critical{0.8) Value 0.14
Data appear Gamma Distributed at (0.1) Significence Level

Lognomat Distribution Test Resuits

Carrelation Coefficient R 0.947
Shapiro Wilk Test Statistic 0.891
Shapiro Wilk Critical (0.9) Value 0.943
Lilliefors Test Statistic 0.141

Lilligfors Critical (0.9) Value 0.138

Data not Lognormal at (0.1) Significance Level
Arsenic (soc 18 and aoc 21)

Raw Statistics

Number of Valid Observations 42

Number of Distinct Observations 38
Minimum 0.666
Maximum 18.4
Mean of Raw Data 7.066
Standard Deviation of Raw Data 3.842
‘ Kstar 2.793



) Maan of Log Transformed Data 1.779
Standard Deviation of Log Transformed Data 0.666

Normal Distribution Test Regults

Correlation Coefficient R 0.979
Shapiro WIIK Tast Statistic 0.915
‘Shapira Wilk Critical-(0.9) Vaiue 0.951
Lilliefors Test Statistic 0.118
Lilliefors Giitical (0.9) Vaiue 0.124 -
Data not Normal at (0.1) Significance Level

Ganllﬂ:ulbnTutRmu

Correlation Coefficient R 0.992
A-D Test Statistic 0.281
A-D Critical. (0.9) Value 0.634
K-S Test Statistic 0.0846
K-S Critical(0.9). Value 0.126
Data appear Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Resuits

Cormelation Coefficient R 0.961
Shapiro Wilk Test Statistic 0.893
Shapiro Wilk Critical (0.9) Value. 0.951
Lilliefors Test Statistic 0.113
_ Lilnefors Critical (0.9) Value 0.124
Data not Lognormal.at (0.1) Sighificance Level

Arsenic (aoc 19)

Raw Statistics
Number of Valid Observations 32
Nufmber of Distinct Observations 29
Minimum 4.3
Maximum 101
Mean of Raw Data 11.61
Standard Deviation of Raw Data 16.7
Kstar 1.729
Mean of Log Transformed Data 2.164
Standard Deviation of Log Transformed Data 0.602

Normal Distribution Test Results

Correlation Coefficient R 0.566
Shapiro Wilk Test Statistic 0.358
Shapiro Wilk Critical'(0.9) Vailue 0.941
‘Lilliefors Test Statistic 0.371




Lilliefors Critical (0.9) Value 0.142
Deta not Normal at (0.1) Sigriificance Level

‘ Gamma Distribution Test Results

Correlation Coefficient R 0.719
A-D Test Statistic 2.813
A-D Critical (0.9) Value 0.639
K-S Test Statistic 0.23
K-S Critical(0.9) Value 0.145
Data not Gamima Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.893
Shapiro Wilk Test Statistic 0.819
Shapiro Wilk Critical (0.9) Value 0.841
Litliefors Test Statistic 0.139
Lilliefors Critical (0.9) Value 0.142
Data not Lognormal at (0.1) Significance Level

Arsenic (aoc 2 - ra)

Raw Statistics
Number of Valid Observations 20
. Number of Distinct Observations 20
Minimum 0.181
Maximum 23.7
Mean of Raw Data 5.096
Standard Deviation of Raw Data 6.042
’ Kstar 0.71
Mean of Log Transformed Data 0.883
Standard Deviation of Log Transformed Data 1.41

Normal Distribution Test Results

Correlation Coefficient R 0.871
Shapiro Wik Test Statistic 0.768
Shapiro Wilk Critical (0.9) Value 0.92 -
Lilliefors Test Statistic 0.233
Liftiefors Criticaf (0.9) Value 0.18
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.992
A-D Test Statistic 0.3

A-D Critical (0.9) Value 0.651
. K-S Test Statistic 0.149



. K-S Critical(0.9) Value 0.184
Data appear Gamma Distiibuted at (0.1) Significance Level

Lognomal Distribution Test Results

Correlation Coefficient R 0.98
Shapiro Wilk Test Statistic 0.95
Shapiro Witk Criticail (0.9) Value 0.92
Litliefors Test Statistic 0.137
Uilliefors Critical (0.9) Value 0.18
Data appesr Lognormal at (0.1).Significance Level

Raw Statistica
Number of Valid Observations 20
Nuiber of Distinct Observations 19
Minimum 5.3
Maximum 68.5
‘Mean of Raw Data 16.16
Standard Deviation of Raw Data 15.99
Kstar 1.587
Mean of Log Transformed Data 2.485
. Standard Deviation of Log Transformed Data 0.713

Normal Distribution Test Results

Conmelation Coefficient R 0.806
Shapird Wilk Test Statistic 0.663
Shapiro Wilk Critical (0.9) Value 0.92
Lilfiefors Test Statistic 0.334
Lillefors Critical (0.9) Value 0.18
Deta not Normal at (0.1) Significance Lavel

Gamma Distribution Test Resuits

Correlation Coefficient R 0.939
A-D Test Statistic 1.685
A-D Critical (0.9) Vaiue 0.635
K-S Test Statistic 0.247
K-S Critical(0.9) Value 0.181
Data not Gamma Ditributed at (0.1) Significance Leve!

Lognommal Distribution Test Results

Correlation Coefficient R 0.93
Shapiro Wilk Test Statistic 0.862

Shapiro Wilk Critical (0:9) Value 0.92
Lilliefors Test Statistic 0.204




Lilliefors Critical (0.9) Vaiue 0.18
Data not Lognormal at (0.1) Significance Level

.‘ Arsenic (block 8)

Raw Statistics
Number of Valid Observations 31
Number of Distinct Observations 21
Minimum 1.1
Maximum 9.4
Mean of Raw Data 3.394
Standard Deviation of Raw Data 2.43
Kstar 2.223
Mean of Log Transformed Data 1.003
Standard Deviation of Log Transformed Data 0.665

Normal Distribution Test Resutts

Correlation Coefficient R 0.909
Shapiro Wilk Test Statistic 0.815
Shapiro Wilk Critical (0.9) Value 0.94
Lilliefors Test Statistic 0.176
Lilliefors Critical (0.9) Value 0.145
Data not Normai at (0.1) Significance Levei

. Gamma Distrtbution Test Results

Correlation Coefficient R 0.972
A-D Test Statistic 0.702
A-D-Critical (0.9) Value 0.636
K-S Test Statistic 0.114
K-S Critical(0.9) Value 0.146
Data appear Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation Coefficient R 0.976
Shapiro Wilk Test Statistic 0.931
Shapiro Wilk Critical (0.9) Value 0.94
Lilliefors Test Statistic 0.125
Lilliefors Critical (0.9) Value 0.145
Data not Lognommail at (0.1) Significance Level

Lead (soc 1)

Raw Statistics
Number of Valid Observations 34
Number of Distinct Observations 34
. Minimum 2.8



Maximum 3840
Mean of Raw Data 398.1
Standard Deviation of Raw Data 821.3
Kstar 0.355
‘Mean of Log Transformed Data 4,173
Standard Deviation of Log Transformed Data' 1.91

Normal Digtritxition Test Results

Correlation Coefficient R 0.677
Shapiro Wilk Test Statistic-0.473
Shapiro Wilk Critical (0.9) Value 0.943
' Lilliefors Test Statistic 0.385
_ Lilliefors Critical (0.9) Value 0.138
Data not Normal at (0.1). Significance Level

Gamma Distribution Test Results

Correlation. Coefficient R 0.946
A-D Test Statistic 2.271
A-D Critical (0.9) Value 0.697
K-S Test Statistic 0.203
K-S Critical(0.9) Value 0.148
‘Déata hot Gamma Distributed at (0.1) Significance Level

Lognormal Distribution Test Resuits

Correlation Coefficient R 0.984

Shapiro Wilk Test Statistic 0:957

Shapiro Wilk Critical (0.9) Value-0.943
Uilliefors Test Statistic 0.0749

Uilliefors Critical (0.9) Value 0.138

Data appear Lognormal at (0.1) Signlficance. Level
Lead (aoc 18 and.aoc 21)

Number of Valid Observations 42
Number of Distinct Observations 40
Minimum 2.45
Maximum 93.5
Mean of Raw Data 12.29
Standard Deviation of Raw Data 14
Kstar 1.79
Mean of Log Transformed Data 2.224
Standard Deviation of Log Transformed Data 0.702

Normal Distribution Test Resuits




Cormrelation Coefficient R 0.681
Shapiro Wilk Test Statistic 0.491
Shapiro Wilk Critical (0.9) Value 0.951
Lilliefors Test Statistic 0.263
Lilliefors Critical (0.9) Value 0.124
Data not Normai at (0.1) Significance Level

Gamma Distribution Test Results

Correlation Coefficient R 0.808

A-D Test Statistic 1.135

A-D Crtical (0.9) Value 0.639

K-S Test Statistic 0.134

K-S Critical(0.9) Value 0.127

Data follow Appr. Gamma Distribution at (0.1) Significance Level

Lognormal Distribution Test Results

Correlation. Coefficient R 0.97
Shapiro Wilk Test Statistic 0.905
Shapiro Wilk Critical (0.9) Value 0.951
Lillefors Test Statistic 0.117
Lilliefors Critical (0.9) Value 0.124

Data not Lognomal at (0.1) Significance Level
Leed (soc 18)
Raw Statistics
Number of Valid Observations 32
Number of Distinct Observations 28
Minimum 5
Maximum 435

Mean of Raw Data 31.42
Standard Deviation of Raw Data 75.63
Kstar 0.762
Mean of Log Transformed Data 2.724
Standard Deviation of Log Transformed Data 0.97

Nommai Distribution Test Results

Correlation Coefficient R 0.538
Shapiro Wilk Test Statistic 0.325
Shapiro Wilk Critical (0.9) Value 0.941
Liliiefors Test Statistic 0.396
Liltiefors Critical (0.9) Value 0.142
Data not Normal at (0.1) Significance Level

Gamma Distribution Test Results



Corelation Coefficient R 0.769
A-D Test Statistic 3.138
A-D Critical (0.9) Value.0.656
K-S Test Statistic 0.274
- K-S Critical(0.9) Value 0.148
Data not Gamma Distributad at (0.1) Significance Level

Lognommal Distribution Test Results

Conelation Coefficient R 0.921
Shapiro Wilk Test Statistic 0.857
Shapiro Wilk Critical (0.9) Value 0.941
Lilliefors Test Statistic 0.148

Lilliefors Critical (0.9) Value 0.142

Data not Lognormal at (0.1) Significance Level
Lead (aoc 2 - ra)
Raw Statistics )
Number of Valid Observations 20
Number of Distinct Observations 20
Minimum 0.303
Maximum 336

Mean of Raw Data 30.39

Standard Deviation of Raw Data 78.61

Kstar 0.405

Mesdin of Log Transformed Data 1.928

Standard Deviation of Log Transformed Data 1.553

Normal Distribution Test Results

Corretation Coefficient R 0.614
Shapiro Wik Test Statistic 0.402
Shapiro Wilk Critical (0.9) Value 0.92
Lilliefors Test Statistic 0.456
. . Lilliefors Critical (0.9) Value 0.18
Data not Normal at (0.1) Significance Lavel '

Gamma Digtribution Test Results

Cormrelation Coefficient R 0.903
A-D Test Statistic 2.24
A:-D Critical (0.9) Value 0.679
K-S Test Statistic 0.311
K-S Critical(0.9)- Value 0.189
Data not Gamma Dishibuted at (0.1) Significance Level

Lognarmal Distribution Test:Resuits




Correlation Coefficient R 0.958

Shapiro Wilk Test Statistic 0.932
Shapiro Wilk Critical (0.9) Value 0.92

. Lilliefors Test Statistic 0.161
Liliefors Critical (0.9) Value 0.18

Data appear Lognormal at (0.1) Significance Level
Lead (background)

Raw Statistics
Number of Valid Observations 20
Number of Distinct Observations 20
Minimum 9.7
Maximum 2230
Mean of Raw Data 163.4
Standard Deviation of Raw Data 492
Kstar 0.409
Mean of Log Transformed Data 3.629
Standard Deviation of Log Transformed Data 1.375

Normal Distribution Test Results

Cormrelation Coefficient R 0.55
Shapiro Wilk Test Statistic 0.331
Shapiro Wilk Criticai (0.9) Value 0.92

. Lilliefors Test Statistic 0.406
_ Lilliefors Critical (0.9) Vatue 0.18

Data not Normal at (0.1) Significance Level
Gamma Distribution Test Results

Correlation Coefficient R 0.846
A-D Test Statistic 2.801
A-D Critical (0.9) Value 0.678
K-S Test Statistic 0.279
K-S Criticai(0.9) Value 0.189
Data not Gamma Distributed at (0.1) Significance Level

Lognarmal Distribution Test Resutts

Correlation Coefficient R 0.908
Shapiro Wilk Test Statistic 0.83
Shapiro Wilk Critical (0.9) Value 0.92
Lilliefors Test Statistic 0.18
Lilliefors Critical (0.9) Value 0.18
Deta not Lognormal at (0.1) Significance Level

‘ Lead (biock 8)



Raw Statistics'
Number of Valid Observations 31
Number of Distinct Observations 30
Minimum 1.9
Maximum 34.3.
Mean of Raw Data 12.44
Standard Deviation.of Raw Data. 9.45
Kstar 1.745
Mean of Log Transformed Data 2.236
Standard Deviation of-Log Transformed Data  0.785

Normal Distribution Test Results

Correlation Coefficlent R 0.927
Shapiro Wilk Test Statistic 0.848
Shapiro Wilk Critical (0.9) Value 0.94
Lilliefors Test Statistic 0.172
Litliefors Critical (0.9) Value 0.145
Deta not Normal at (0.1) Significance Level

Gamma Distribution Test Results

Cormrelation Coefficlent R 0.969
A-D Test Statistic 0.688
A-D Critical (0.9) Value 0.638:
K-S Test Statistic 0.145
K-S Critical(0.9) Value 0.147
Data sppear Gamma Distributed at (0.1) Significance Lavel

Lognormal Distribution Test Results

Comelation Coefficient R 0.984
Shapiro Wilk Test.Statistic 0.955
Shapiro Wilk Critical (0.9) Value 0.94
Lilliefors Test Statistic 0.123
Lilliefors Critical:(0.9) Value 0.145.
Data sppear Lognormal at (0:1) Sigriificance Level




Attachment I-2a:

. ProUCL Hypothesis Test Results (Surface Soil)



Non-parametric Quantiie. Hypothosis Test for Full Detaset (No NDs)
User Sélected Options
From File J:Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
.Full Precision  OFF ' .
Confidence Coefficient. 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Area of Concem Data: Aluminum(aoc 13)

" Background Data: Aluniinum{background)
Site Background
Number of Valid Observations 27 1
Number of Distinct Observations 25 1"
Minimum 4920 3910

Maximum 36100 17400
Mean 12181 8493
Median 12600 7350

SD 6901 4233
SEofMean 1328 1276
Quantile Test

HO: Site Concentration <= Baciground Concentration (Form 1)

Approximte R Value (0.109).6

Approximate K Value (0.109) 6

Number of Site Observations in 'R’ Largest 5
Calculated Alpha 0.107

Conclusion:with Alpha =0.108 .
Da Not Reject HO,. Perform Wilcaxon-Mann-Whitney Ranksd Sum Test




Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selectad Options
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

. Full Precision OFF
- Confidence Coefficient 90%
Substantial Difference 6116

Selectad Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Medtan Plus Substantial Difference, S (Form 2)
Alternative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median Pius Substantial Difference, S

Area of Concern Data: Aluminum(acc 13)

Background Data: Aluminum(bacikground)
Raw Statistics
Site Background
Number of Valid Observations 27 1
Number of Distinct Observations 25 11
Minimum 4820 3910

Maximum 36100 17400
Mean 12181 8493
Median 12600 7350

SD 6901 4233
SEof Mean 1328 1276
Wilcoxon-Mann-Whitney (WMW) Test

. HO: Mean/Median of Stte or AOC >= Mean/Median of Bacigground + 6116

Stte Rank Sum W-Stat 479
WMW Test U-Stat 101
WMW Critical Value (0.100) 79
Approximate P-Value 0.0652

Conclusion with Alpha =0.10
Do Not Reject HO, Conclude Site >= Background +6116.00



Non-peremetric- Quantiie Hypothosis Test for Full Dataset (No NDs)
From Flle J:AIndl_Service\Project Files\AKSteel.(see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
Full Precision OFF ' '
‘Confidence Coefficient 90%
Null Hypothesis  Site or AOC Concantration Less Than or Equal to Background Concentration (Form 1)
Altemative Hypotheéis- Site'or AOC Concentration Greater Than Background- Concentration

Area of Concern Data: Arsenic(aoc 13)
Baciground Data: Arsenic(background)
Raw Statistics
Site Background
Number of Valid Observations 27 1
Number of Distinct Observations 26 1
Minimum - -0.178 59
Maximum 14.8 68.5
Mean 7.238 19.78
Median 6.9 10.9

SD 2975 19.63
SEofMean 0.573 5.917

Quantiie Test
HO: Site Concentration <= Background Concentration (Form 1)
Approximate.R Value (0.109) 6
Approximate K Value (0.109) 6
Number of Site Observations-in 'R' Largest 1

Calculated' Alpha 0.107

Conclusion with Alpha =-0.108
Do Not Reject HO, Perform Wilcoxon-Mann-Whitney Ranked Sum Test




Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selectad Options
From File  J:\Indl_Service\Project Files\AKStee! (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Background Evaluation\ProliCL
. Full Precision OFF '
Confidence Coefficient 90%
Substantial Difference 32
Selected Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)
Alternative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median Plus Substantial Difference, S

Area of Concem Data: Arsenic(aoc.13)

Background Data: Arssnic(background)
Raw Statistics
Site Background
Number of Valid Observations 27 1"
Number of Distinct Observations 26 1
Minimum 0.178 59
Maximum 14.8 68.5
Mean 7.238 19.78
Median 6.9 10.9

SD 2975 19.63
SEof Mean 0.573 5.917

Wilcaxon-Mann-Whitney (WMW) Test
. HO: Mean/Median of Ske or AOC >= Mean/Median of Background + 32
Site Rank Sum W-Stat 378
WMW Test U:Stat 0
WMW Ciritical Value (0.100) 79

Approximate P-Value 9.505E-07

Conclusion with Alpha = 0.10
Rejsct HO, Conclude Site < Background + 32.00



Non-parametric Quantile Hdefaniﬂl'Dlhut(NoNDt)

From File  J:\Indl_Service\Project Files\AKSteel (sse Rem-Eng P00)\Hamilton, Ohio\HHRA\Backgground Evaluation\ProUCL

Full Pracision OFF
Confidence Cogfficient 90%

Null Hypothesls  Site or AOC Concentration Less Than or Equal to Background Concetration (Form 1)
Alternative Hypothesis  Site of AOC Concentration Greater Than Background Concentration

Area of Concamn Data: iron(aoc 13)-
Background Data: ron(beckground)

Raw Statistics

Number of Valid Observations
Numbér of Distinct. Observations
+ Minimum

Maximum

Mean

Median

sD

SE of Mean

Site
27
25
2200

185000

22602
15000
33010
6353

Quantile Test

Background
11
1

- 13600

132000
28309
17400

10421

HO: Stte Concentration <= Backgrowid Concentration (Form 1)

" Approximate R Value:(0.109) 6

" Approximate K Value (0.108) 6

Number of Stte Obsarvations in 'R’ Largest 4
Calculated Alpha 0.107

Conclusion with Alpha = 0,109

Do Not Reject HO, Perform Wiicaxon-Mann-Wrilthey Ranked Sum Test




Wilcoxon-Mann-Whitney Sie vs Background Comparison Test for Full Data Sets without NDs
User Selectad Options
From File J:\Indl_Service\Project Flles\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

. Full Precision OFF

Confidence Coefficient 90%

Substantial Difference 18101

Selectsd Null Hypothesis  Site or AOC Mean/Median.>= Background Mean/Median Plus Substantial Difference, S (Form 2)
Alternative Hypothesis  Site or AOC MeanlMed‘nn Less Than Background Mean/Median Pius Substantial Difference, S

Area of Concemn Data: iron{aoc 13)
Background Deta: ion(background)

Raw Statistics
Site Background
Number of Valid Observations 27 1)
Number of Distinct Observations 25 1"
Minimum 2200 13600

Maximum 185000 132000
Mean 22602 28309
Median 15000 17400
SD 33010 34564
SEofMean 6353 10421

Wicaxon-Mann-Whitney (WMW) Test
. HO: Mean/Median of Sie or AOC >= Mean/Median of Background + 18101
Site Rank Sum W-Stat 389
WMW Test U-Stat 11
WMW Critical Vaiue (0.100) 79

Approximate P-Value 5.178E-06

Condlusion with Alpha = 0.10
Reject HO, Conclude Shts < Background + 18101.00



User Salectad Options
. From File
Full Precision
Confidence Coefficlent
Null Hypothesis
Altemative Hypothesis

Non-parametric Quantile Hypothoais Test for Full Datasst (No NDs)

J:\Indi_Service\Project Fiies\AKSteel (see Rem-Eng P00)\Hamitton, Ohio\HHRA\Background Evaluation\ProUCL

OFF
90%

Site o AOC Concentration L.ess Than:or Equal to Background Concentration (Form 1)
Sité or AOC Concentration Greater Than Background Concentration

Area of Concem .Data: Lead(aoc 13)
Background Deta: Lead{background)

Raw Statistics
Site

Number of Valid Observations 27
Number of Distinct Observations 26

Minimum 1.53

Maximum 464
Mean 53.95

Median 20.3
SD 1053

SEofMean 20.27

Quantile Test

Background
11

1

13.25

2230

257.3

425

657.2

198.1

HO: Site Concentration <= Background Concerttration (Form 1)

Approximate R Vaiue (0.109) 6
Approximate K Vaiue (0.109) 6

Number of Site Observations

in'R" Largest 3

Calculated Aipha 0.107

Conclusion with Alpha = 0.109.

Do Not Reject HO, Perform Wilcaxon-Mann-Whitney Ranked Sum Test




Wilcoon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selectad Options
From File J:\ndl_Service\Projact Files\AKSteel (see Rem-Eng P0O0)\Hamiiion, Ohio\HHRA\Background Evaluation\ProUCLV

. Full Precision OFF

Confidence Coefficient 90%

Suibstantial Difference 376

Selected Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)
Alternative Hypothesis Site or AOC Mei_lnIMedian Less Than Background Mean/Median Plus Substantial Difference, S

Ares of Concam Dsta: Lead(soc 13)
Background Deta: Lead(background)

Raw Statistics )
Site Background

Number of Valid Observations 27 11
Number of Distinct Observations 26 1

Minimum  1.53 13.25

Maximum 464 2230

Mean 53.95 2573

Median 20.3 425
SD 1053 657.2
SEofMean 20.27 - 198.1
Wilcoxon-Mann-Whitney (WMW) Test

. HO: Mean/Median of Sits or AOC >= Mean/Median of Background + 376

Site Rank Sum W-Stat 386
WMW Test U-Stat 8
WMW Ciritical Value (0.100) 79
Approximate P-Value 3.3003E-06

Conclusion with Alpha = 0.10
Reject HO, Conclude Shte < Background + 376.00



Non-psrametric Quantile Hypothoals Test for Full Detaset (No NDs)
Frorh File  JAIndl_Service\Project Files\AKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
Full Precision  OFF
Confidence Coefficient  90% _ _
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis  Sits or AOC Concentration Greater Than Background Concentration

Area of Concem Data: Manganess(aoc 13)

Site Background
Number of Valid Observations 27 1"
Number of-Distinct Observations 27 1
' Miiimum 318 . 278
Maxifum 4200 2270
Mean 9916 8332
Median 755 820

Sh 8715 519.6
SEofMean 167.7 156.7

Quantile Test
HO: Site Concentration <= Baciground. Concentration (Form 1)-
Approximate R Value (0.109). 6
Approximate K Value (0.109) 6
Number of Site Observations in 'R’ Largest 5

Calculated Alpha 0.107

Concluslon with Alpha = 0.109
Do Nét Reéject HO, Perform Wilcoxon-Mann-Whitney Ranked Sum Test




Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selected Options '
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProlUCL

Full Precision OFF
Confidence Coefficient 90%
Substantial Differeance 238

Selected Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Medlan Pius Substantial Difference, S (Form 2)

Altermnative Hypothesis  Site or AOC Mean/Median. Lm Than Background Mean/Median Plus Substantial Difference, S

Area of Concem Data: Manganses(aoc 13)
Beckground Data: Manganese(background)

Raw Statistics
Site Background

Number of Valid Observations 27 "
Number of Distinct Observations 27 1

Minimum 318 278

Maximum 4200 2270
Mean 991.6 833.2
Median 755 820

SD 8715 519.6
SEofMean 167.7 156.7

Wilcoxon-Mann-Whitney (WMW) Test
HO: Mean/Median of Site or AOC >= Mean/Madlan of Background + 238
Site Rank Sum W-Stat 477
WMW Test U-Stat 99
WMW Critical Vatue (0.100) 79

Approximate P-Value 0.0574

Canclusion with Alpha = 0.10
Do Not Reject HO, Conciude-Site >= Background + 238.00



Non-parametric Quantie Hypothosls Test for Ful Dataset (No NDs)
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL [ .
Full Precision OFF
Confidence Coefficient 90% -
Null Hypothesis  Site or AOC Concentratiori Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis  Site or AOC Concentration Greater ThanBackground Concentration

‘Area of Concem Data: Vanadium(aoc 13)

Baciground Data: Vanadium(background)
Raw Statistics
She Background

Number of Valid Observations’ 27 11
Number of Distinct. Observations 27 11

Minimum . 5.24. 10.7
Maximum 45 35

Mean 22.36 21,54
Median-  18.1 21.2

SD 1025 8.431
SEofMean 1.973 2.542

Quantile Test

HO: Site Concentration <= Background Concertration (Form 1)

Approximate R Valué (0.109) 6

Approximate K Value.(0.109) 6
Number of Site Observations in ‘R’ Largest 5

' Calculated Alpha 0.107

Gondiusion with Alpha =0.109 .
Do Not Reject H0, Perform Wilcoxon-Mann-Whitney Ranked Sum Test




Wiicoxon-Mann-Whitney Site vs Background Comperison Test for Full Data Sets without NDs
User Selected Options
From File J:\Indl_Service\Project Flles\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
‘ Full Precision OFF '
Confidence Coefficient 90%
Substantial Difference 10
Selectad Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)
Anemative Hypothesis  Site or AOC Mear/Median Less Than Background Mean/Median Plus Substantial Differénce, S

Arsa of Concern Data: Vanadium(aoc 13)

Baciground Data: Vanadium(background)
Raw Statistics
Site Background

Number of Valid Observations 27 "
Number of Distinct Observations 27 1M

Minimum §.24 10.7
Maximum 45 35

Mean 22.36 2154
Median 18.1 21.2

SD 1025 8.431
SEofMean 1.973 2542

Wiicoxon-Mann-Whitney (WMW) Test
. HO: Mean/Median of Site or AOC >= Mean/Median of Background + 10
Site Rank Sum W-Stat 444.5
WMW Test U-Stat 66.5
WMW Critical Value (0.100) 79

Approximate P-Value 0.00435

Conclusion with Alpha = 0.10
Reject HO, Conclude Site < Background + 10.00



Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

From File  JAIndI_Service\Project Filés\AKSteel (see Rem-Eng P00)\Hamitton, Ohio\HHRA\Background Evaluation\ProUCL

Full Precision OFF
Confidence Coefficient 90%

Nyll'.Hyﬁotheﬂs Stte or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemative Hypothesis Site or AOC Concentration Greater Than Background Concentration

Area of Concern Data: BAP-TE{aoc 13)
Background Deta: BAP-TE (background)

Raw Statistics

Number of Valid Data
Number of Missing Values
Number of Non-Detect Data
Number of Detect Data
Minimum.Non-Detect
Maximum Non-Detect
Percent Non detects
Minimum Detected
Maximum Detected

Mean of Detected Data.
Median-of Detected Data
SD of Detected Data

0.901
0.948
741%
0.251
59.68

0.791
14.04

Quantile Test

Background
10

0.901
0.901
10.00%
0.238
1043
2448
1.182
3.275

HO: She Concentratioh <= Background Concentration (Form 1)

" Approximate R Value'(0.109) 6

Approximate K Value (0.109) &

Nurhber of Site Obsarvations.in 'R’ Largest 5
Calculated Alpha 0.127

Conclusion with Alpha = 0:109

Do Not Reject H0, Peifdrm Wilcaxon-Mann-Whitney or Gehan. Test




Gehan She vs Baciground Comparison Hypothesis Test for Data Sets with Non-Detects
User Selectad Options
From File J:\Ind|_Service\Project Flles\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF
Confidence Coefficent 90%
Substantial Difference 4.4
Selected Null Hypothesis  Site or AOC Mean/Medlan Greater Than or Equal to Background Mean/Median plus a Substantial Differencs, S (
Altemative Hypothesis  Site.or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concem.Data: BAP-TE(aoc 13)

Background Deta: BAP-TE(background)
Raw Statistics
Site Background
Number of Valid Data 27 10
Number of Missing Values 0 1
Number of Non-Detect Data 2 1
Number of Detect Data 25 9
Minimum Non-Detect 0.901 0.901
Maximum Non-Detect 0.948 0.901
Percent Non detects  7.41% 10.00%
Minimum Detected 0.251 0238
Maximum Detected 59.68 10.43
Mean of Detected Data  6.969 2448
' Median of Detected Data ~ 0.791 1.182
' SDof Detected Data  14.04 3.275
Site vs Background Gehan Test

HO: Mu of Site or AOC >= Mu of background 4.4

Gehan z Test Value -2.186
Critical z (0.90) -1.282
P-Value 0.0144

Conclusion with Alpha = 0.10
Reject HO, Conclude Ska < Background + 4.40
P-Value < aipha (0.1)



W@WTthﬂm(ﬂom)

From Flle J:\Ind|_Service\Project Filas\AKSteel (see Rem-Eng PO0)\Hamilton, Ohio\_HHRA\Badtqroynd Evaluation\ProUCL

Full Precision OFF
Confidence Coefficient 90%

Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemative.Hypothesis  Sita or AQC Concentration Greater Than Background Concentration

Area of Concemn Data: Aluminum(aoc 22)
Background Deta: Aluminur(background)

Raw Statistics

Number: of Valid Observations

‘Number of Distinct Observations

Minimum
Maximum
Mean
Median
s

SE of Mean

Site
18
18.
3020
19200
9541
8215
4354
1026

Quantile Test

Background
11

11

3910

17400
8493
7350
4233
1276

HO: Site-Concentration <= Backgraund Concentration (Form 1)

Approximate R Value (0.109) 5
Approximate.K Value (0.109) 5§
Number of Site Observations in 'R’ Largest 4

Calculated Alpha 0.0721

Conclusion with Alpha = 0.109.

Do Not Reject HO, Perform Wilcaxon-Mann-Whitney Ranksd Sum Test




Wilcoxon-Mann-Whitney Site vs Bacikground Comparison Test for Full Data Sets without NDs
User Selectad. Options

From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. " Full Precision OFF
Confidence Coefficient 90%
Substantial Difference 6116

Selectad Null Hypotheds Site or AOC Mean/Median >= Background Mean/Median Pius Substantial Difference, S (Form 2)
Altemative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median Plus Substantial Difference, S

AmeawnDuh:Nmﬁmm(aoczz)

Background Data: Aluminum(bacikground)
Raw Statistics
Site Background
Number of Valid Observations 18 "
Number of Distinct Observations 18 1

Minimum 3020 3910
Maximum 19200 17400

Mean 9541 8493

Median 8215 7350

SD 4354 4233

SEofMean 1026 1276

Wiicaxon-Mann-Whitney (WMW) Test
. HO: Mean/Median of Site or AOC >= Msan/Median of Background + 6116
Site Rank Sum W-Stat 209
WMW Test U-Stat 38
WMW Critical Vaiue (0.100) 70

Appraximate P-Value 0.00327

Conclusion with Alpha=0.10
Reject HO, Conclude Site < Background + 6116.00



Non-perametiic Quantiie Hypothosis Test for Full Datasst (No NDe)

User Selected Options )
From File  JA\Ind!_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
Full Precision OFF
. Confidence Cosfficlent 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemative Hypothesis Site-or AOC Concentration Greater Than Background Concentration
Area of Concem Data: Arsenic(soc 22)
Background Data:- Arseriic(background)
Site Background
Number of Valld Observations ~ 18 1
Number of Digtinct Observations 18 1
Minimum 3.26 59
Maximum. ‘14.3 68.5

Mean 8.049 19.78
Median 6.39 10.9
SD 3454 19.63

SEofMean 0.814 5917

Quantile Test

HO: Stte Concenfration <= Background Concentration (Form 1)

.Approximate R Value (0.109) 5

Approximate K Value (0.109) 5

Number of Site- Observations in ‘R’ Largest 1
Calculated Alpha 0.0721

Conclusion with Alpha = 0.109

Do Not Reject 10, Perform Wiicaxon-Mann-Whitney Ranked Sum Test




Wilcoxon-Mann-Whitney Site vs Background Comparison Test for Full Data Sets without NDs
User Selected Options ’

] From File  J:\Indl_Service\Project Flles\AKSteel (see Rem-Eng P00)\Hamiiton, Ohio\HHRA\Background Evaluation\ProUCL
.' Fuil Precision OFF

Confidence Coefficient 90%

Substantial Difference 32

Selected Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)
Alternative Hypothesis  Site or AOC MeanlMgdhn Less Than Background Mean/Median Plus Substantial Difference, S

Area of Concem Data: Arsenic(aoc 22)
Background Data: Arsenic(background)

Raw Statistics
Site Background
Number of Valid Observations 18 1"
Number of Distinct Observations 18 1"
Minimum 3.26 5.9
Maximum 14.3 68.5
Mean 8.049 19.78
Median 6.39 10.9

SD 3454 19.63
SEofMean 0.814 5.917

Wilcoxon-Mann-Whitney (WMW) Test
. HO: Mean/Median of Site.or AOC >= Mean/Median of Background + 32
Site Rank Sum W-Stat 171
WMW Test U-Stat 0
WMW Critical Value (0.100) 70

Approximate P-Value 4.772E-06

Conclusion with Alpha = 0.10
Reject H0, Conclude Site < Background + 32.00



Non-paremetric Quantile Hypothosis Téet for Full Dataset (No NDs)
User Selectad Options o
From Flle J:\Indl_Service\Project Files\AKSteel.(see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
Full Precision OFF
Confidence Coefficient 90%
Null Hypothesis Site or AOC Concentration-Lees Than:or Equal to Background Concentration (Form 1)
Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration

Area of Concem Data: lron(aoc 22)
Background Data: [ron(baciground)

Raw Statistics
Site Background
Number of Valid Observations 18 19
Number of Distinct Observations 18- 11
' Minimum 8940 13500

Maximum 69200 132000

. Mean 31036 28309
Median 24250 17400
SD 19544 34564

SE of Mean 4607 10421

Quantile Test
HO: Site Concentration <= Background Concentration (Form 1)
Approximate R Value (0.109) 5
Approximate K Value.(0.109) 5..
Number of Site Observations in 'R’ Largest 4 -

Calculated Alpha 0.0721

Conclusion with Alpha = 0.109
Do Not Reject HO, Perform Wilcosoon-Mann-Whitney Ranked Sum Test




Wiicoxon-Mann-Whitney Site vs Background Comparison Teet for Full Data Sets without NDs
_ User Selected Options
. From File J:\Indl_Service\Project Files\AKStee! (see Rem-Eng PO0)\Hamiiton, Ohio\HHRA\Background Evaluation\ProUCL
Full Precision OFF :
Confidence Coefficient 90%
Substantial Difference 18101
Selectad Nuil Hypothesis  Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)
Alternative Hypothesis  Site or AOC Mean/Median Less Than Background Mear/Median Plus Substantial Difference, S

Area of Concem Data: ron(aoc 22)
Background Data: Iron(background)

Raw Statistics
Site Background
Number of Valid Observations 18 11
Number of Distinct Observations 18 11
Minimum 8940 13600

Maximum 69200 132000
Mean 31036 28309
Median 24250 - 17400
SD 19544 34564
SEofMean 4607 10421

l Wilcaxon-Mann-Whitney (WMW) Test

HO: Mear/Median of Stte or AOC >= MearvMedian of Background + 18101

Site Rank Sum W-Stat 237
WMW Test U-Stat 66
WMW Ciritical Value (0.100) 70
Approximate P-Value 0.072

Conclusion with Alpha = 0.10
Reject HO, Conclude Site < Background + 18101.00



Non-parametric Quantile Hypothosis Test foi Full Datasst (No NDs)
User Selsctad Options
From File. J:\Ind|_Service\Project Files\AKSteel (see- Rem-Eng P00)\Hamiton, Ohio\HHRA\Background Evaluation\ProUCL _ _
Full Precision. OFF ' .
Confidence Coefficient 90%
‘Null Hypothesis  Site.or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemative Hypothesis Site.or AOC.Concartration Gréatér Than Background Concentration

Area of Concem Data: Lead(aoc 22)
Background Deta: Lead(background)

Raw Statistics
Site Background
Number of Valid Observations 17 1
Number of Missing Values 1 0
Number of Distinct Observations 17 11
" Minimum 102 - 13.25
Maximum 341 2230
Mean 107.1 2573
Median 66.3 425

SD 1094 ' 6572
SEofMéan 26.54 198.1

Quantile Test

HO: Site Concentration. <= Background Concentration (Form 1) .
Approximate R Value (0.109) 4
Approximate K Value-(0.109) 4
Number of Site:Ohservations in'R’ Largest 3
: Callcutated Alpha 0.116

Conclusitin with Alpha = 0.108
Do Not Reject HO, Perform Wilcaxon-Mann-Whitney Ranked Sum Test




Wilcoxon-Mann-Whitney Sits va Background Comparison Test for Full Date Sets without NDs
' From File J:\indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evalustion\ProUCL
. Full Precision OFF
Confidence Coefficlent 90%
Substantial Difference 376
Selected Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)
Alternative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Medlan Plus Substantial Difference, S

_ Area of Concemn Data: Lead{aoc 22)
Background Data: Lead(background)

Raw Statistics
Site Background
Number of Valid Observations 17 1
Number of Missing Values 1 0
Number of Distinct Observations 17 1
Minimum 10.2 13.25
Maximum 341 2230
Mean 107.1 257.3
Median 66.3 425

SD 1094 657.2
SEofMean 26.54 198.1

. Wilcaxon-Mann-Whithey (WMW) Test
HO: Mean/Madian of Sits or AOC >= Mean/Median of Background + 376

Site Rank Sum W-Stat 153
WMW Test U-Stat 0
WMW Critical Value (0.100) 66
Approximate P-Value 6.078E-06

Conclusion with Alpha = 0.10
Reject HO, Conclisde Site < Background + 376.00



Non-parametric Quantile Hypothosis Test for Full Dataset (No NDs)
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Chio\HHRA\Background Evaluation\ProUCL
Full Precision OFF
Confidence Coefficient 90% .
Null Hypothesis  Site or AOC-Concentration Less Than or Equal to Background Concentration (Form 1)
Alterndtive Hypothesis . Site or AOC Concentration Greater Than Background :Concentration

Area.of Concem Data: Manganese(aoc 22)

Raw Statistics
Site Backgiound
Number of Valid Observations  18. 1"
" Number of Distinct Observations 18 1
" Minimum 236 278
Maximum 3180 2270
Mean 1118 833.2

Median 804.5 820
SD 908.1 519.6
SEofMean 214 . 156.7

Quantile Test
HO: Site Concentration <= Background Concentration (Form 1)
Approximate R Value (0.109) 5
Approximate K Value.(0:109) 5
Number of Site Observations in 'R’ Largest 4

Calculated Alplia 0.0721

Conclusion with Alpha = 0.109
Do Not Reject HO, Pérform Wiicaxon-Mann-Whitney Ranked Sum Test




Wilcoxon-Mann-Whitney She vs Background Comparison Test for Full Data Sets without NDs
User Selected Options
From File J:\indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamiltan, Ohio\HHRA\Background Evaluation\ProUCL

. ‘Full Precision OFF

Confidence Coefficent 90%

Substantial Difference 238

Selected Null Hypothesis Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)
Alternative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median Pius Substantial Difference, S

Area of Concemn Data: Manganase(aoc 22)

Background Data: Manganese(beckground)
Raw Statistics
Site Background
Number of Valid Observations 18 11
Number of Distinct Observations 18 1"
Minimum 236 278
Maximum 3180 2270
Mean 1118 833.2

Median 804.5 820
SD 908.1 519.6
SEofMean 214 156.7

Wilcoxon-Mann-Whitney (WMW) Test
. HO: Mean/Median of Site or AOC >= Mean/Median of Background + 238

Site. Rank Sum W-Stat 248
WMW Test U-Stat 77
WMW Critical Value (0.100) 70

Approximate P-Value 0.167

Conclusion with Alpha = 0.10
Do.Not Reject HO, Conclude Site >= Background + 238.00



Non-paramstric Quantile Hypothosis Test for Full Dataset (No NDs)
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL '
Full Precision OFF .
Confidence Coefficient 90%
Null Hypothesis  Site 6r AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemnative Hypothesis  Site or AOC.Concentration Greater Than Background Concentration

Area of coneun Data: Vanadium(aoc 22)
‘Background Data: Vanadium(background)

R Satatcn .
' Site Background
Number of Valid Observations 18 1
Number of Distinct Observations 18 11
Minimum 7.55 10.7
Maximum  30.5 35
Mean 16.68 2154
Median 15 21.2
SD 6.958 8.431
SEofMean 1.64 2.542
Quantiie Test .

HO: Site Concenitration <= Background Conceritration (Form 1)

Approximate R Value (0.109) 5

Approximate'K Value (0.109) 5

‘Number of Site. Observations in 'R’ Largest 2
Calculated Alpha 0.0721

Conclusion with Alpha = 0.109
Do Not Reject HO, Perform Wilcoxon-Mann-Whitney Ranked Sum Test




tTest Site vs Background Comparison for Ful Deta Sets without NDs
User Selectsd Optians
From File J:Ind]_Service\Project Files\AKSteel (see Rem-Eng POO)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. ' Full Precision OFF
Confidence Cosflicient  90%
Substantal Diference (S) 7
Selected Null Hypothesis  Sité or AOC Mean Greater Than or Equal to Background Mean + Substantial Difference, S (Form 2)
Altemative Hypothesis  Site or AOC Méan Less Than the Background Mean + §

Area of Concemn Data: Vanadium{aoc 22)

Raw Statistics:
Site Background
Number of Valld Observations 18 11
Number of Distinct Observations 18 "
Minimum 7.55 10.7
Maximum 30.5 35
Mean 16.68 21.54
Median 15 21.2
SD 6958 - 8431
SE of Mean 1.64 2542
Site vs Background Two-Sample t-Test

. HO: Mu of Shts - Mu of Bacikground ><= 7.00
t-Test Critical

Method DF Value -1(0.100) P-Value
Pooled (Equal Variance) 27 4112  2.7E+308 0
Satterthwaite (Unequal Variance) 18.2 -3.921  2.7E+308 0
Pooled SD: 7.537

Conclusion with Alpha = 0.100
* Student t-(Pooled): Do Not Reject HO, Conclude Site >= Background + 7.00
* Satterthwaite: DoNot Reject H0, Conclude Site >= Background + 7.00

Test of Equality of Variances
Numerator DF Denominator DF F-Test Value P-vValue
10 17 1.468 0.4687
Conclusion with Alpha = 0.10
* Two variances appear to be equal



Quantiie Site vs Background Comparison Hypothesis Test for Date Sets with Non-Detects

From File .J:\lndLSeNice\iject Files\AKStes! (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

Full Precision OFF
Confidence Coefficient '90%

Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothiésis  Site.or AOC Concentration Greater Than Background Concentration

Area of Concem Data: BAP-TE(aoc.22)

Raw Statistics

Number of Valid Data
Number of Migsing Values
Number of Non-Detect Data

Number of Detect Data

Minimum Non-Detect
Maximum Non-Detect
Percent Non detects
‘Minimum Detscted
Maximum Detected
Mean of Detected Data
Median of Detected Data
SD of Detected Data

N/A
0.00%
0.453
52.79
8.775
1.263
17.07

Quantile Test

Background
10

0.901
0.901
10.00%
0.238
10.43
2448
1.182
3.275

HO:.Shte Concentration <= Backgiound Concentration (Form 1)

Approximate R Value (0.109) 5
Approximate K Value.(0.109).5
Number of Site-Observations in ‘R’ Largest 4

Calculated Alpha 0.0872

Conciusion with Alpha = 0.108

Do Not Reject HO, Perform Wilcoxon-Mann-Whitney or Gehan Test




Wilcoxon-Mann-Whitney Site vs Bacikground Comparison Test for Data Sets with Non-Detects
User Selectad Options
From Flle  J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohlo\HHRA\Background Evaluation\ProUCL
. Full Precision  OFF '

Confidence Coefficient 90%
Substantial Difference (S) 4.4
Selected Null Hypothesis  Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S (

Altemative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concemn Data: BAP-TE(aoc 22)

Background Data: BAP-TE (background)
Raw Statistics
Site Background
Number of Valid Data 18 10
Number of Missing Values 0 1
Number of Non-Detect Data 0 1
Number of Detect Data 18 9

Minimum Non-Detect N/A 0.901
Maximum Non-Detect N/A 0.901
Percent Non detects  0.00% 10.00%
Minimum Detected 0.453 0.238
Maximum Detected 52.79 1043
Mean of Detected Data  8.775 2448
._ Median of Detected Data  1.263 1.182
SDof Detected Data  17.07 3.275

Witcoon-Mann-Whitney Site vs Background Test
All cbeervations <= (0.901 (Max DL) are ranked the same
Wilcoxon-Mann-Whitney (WMW) Test

HO: Mean/Median of Stte or AOC >= Mean/Median of Background + 4.4

Site Rank Sum W-Stat 208
WMW Test U-Stat 37
WMW Critical Value (0.100) 63
Approximate P-Value 0.00591

Conclusion with Alpha = 0.10
Reject HO, Conclude She < Background + 4.40



Non-parametric Quentile Hypothosis Test for Full Dataset-(No NDs)
From Flle J:\Ind|_Service\Project Flles\AKSteel (see-Rem-Eng PO0)\Hamilton, Ohio\HHRABackground Evaluation\ProUCL .
Full Precision OFF
Confidence Coefficient 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis Site or AOC. Concentration Greater Than Background Concentration

Area of mmun.Dah:.Nm[nun(a.w-am rev)

Background Data: Aluminum(background)
Site Background
Number of Valid Observations 121 1
‘Number of Miséing Values 21 0
Number of Distinct Observations 106 1

Minimum 4260 3910
Maximum 90200 17400

Msan 19217 8493

Median 16700 7350

SD 11216 4233

SEofMean 1020 1276

Quanttio Test

HO'SllaComam&m <= Background Concentration (Form 1)

Approximate R Value (0) 0

Appraximate.K Value (0) 0.

R Value-Adjusted for Ties in Data 1

K Value.Adjusted for Ties in Data 1.

Number of Site Observations in 'R’ Largest 1
Calculated Alpha 1

Conclusion with Alpha = 0
Reject HO, Conclude Sie Concentration > Background Concentration




Quantiie Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selected Options
. From File J:\Indl_Service\Project Files\AKStee! (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL.
. Full Precision OFF )
Confidence Coefficient 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemnative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Area of Concemn Data: Arsenic(s. exposure area rev)
Background Data: Arsenic{background)

Raw Statistics
Site Background
Number of Valid Data 121 1"
Number of Missing Values 21 0
Number of Non-DetectData 8

Number of Detect Data 113 "
Minimum Non-Detect 1 NA
Maximum Non-Detect 5.5 NA

Percent Non detects  6.61% 0.00%
Minimum Detected 0.474 59

Maximum Detected 33.6 68.5
Mean of Detected Data  9.28 19.78
Median of Detected Data 8.8 10.9
. . SDofDetected Data 6067  19.63
Quantils Test

HO: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Number of Site Observations in 'R’ Largest 0
Calculated Alpha 1

Conclusion with Alpha =0
- Do Not Reject HD, Perform Wiicoxon-Mann-Whitney or Gehan Test



Gshan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selected Options
From Flle- J:Indl_Service\Project Flles\AKStesl (se¢ Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evalugtion\ProUCL .

Full.Precision OFF i
Confidence Coefficient 90%
Substantial Difference .32 .

Selected Null Hypothesis  Site or AOC Mean/Median Greatsr Than or Equal to Background Mean/Median plus a Substantial Difference, S (

Alternative Hypothesis Site or AOC Mear/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concemn Data: Arsenic(s. exposure area rev)

Background Data: Arsenic{béckground)
Raw Statistics
Site Background
Number of Valid Data . 121 11
Number of Missing Values 21-
Number of Non-Detect Data 8 0

Number of Detect Data 113 1
Minimum Non-Detect 1 N/A
Maximum Non-Detect . 5.5 N/A

Percent Non detects 6.61% 0.00%
Minimum Detected 0.474 59

Maximum Detected  33.6 68.5
Medn of Detected Data  9.28 19.78
Median 6f Detected Data 8.8 10.8

SDof Détected Data  6.067 19.63
Site vs Background Gehan Test
HO: Mu of Site-or AOC >=-Mu of background 32
Gehan z Test Value -5.485
Critical z (0.90) -1.282
P-Value 2.064E-08
Conclusion with Alpha = 0.10

Reject HO, Conclude Site < Background + 32.00
P-Vaiue < aipha (0.1)




Non-parametric Quantile Hypothosis Test for Full Datasst (No NDs)
User Salected Options
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HFHRA\Background Evaluation\ProUCL
. Full Precision OFF '
Confidence Coefficient 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Ares of Concemn Data: lron(s. exposure area rev)
Background Data: Iron{background)

Raw Statistics
Site Background
Number of Valid Observations 121 1
Number of Missing Values 21 0
Number of Distinct Observations 110 1
Minimum 4805 13600

Maximum 170000 132000
Mean 45797 28309
Median 27100 17400
SD 39323 34564
SEof Mean 3575 10421

Quantile Test.
. HO: Stte Concentration <= Baciground Concentration (Form 1)

Approximate R Value (0) 0

Approximate K Value (0) 0

R Value Adjusted for Tles in Data 1

K Value Adjusted for Ties In Data 1

Number of Site Observations in 'R’ Largest 1
Calculated Alpha 1

Conclusion with Alpha = 0
Reject H0, Conclude Site Concentration > Background Concentration



Quantile Sie vs Background Compéarison Hypothésis Test for Data Sets with Non-Detects

User Selectad Options
" From File - J\Ind)_Service\Project Files\AKSteel (see Rem-Eng POO)\Hamiiton, Ohio\HHRA\Background Evaluation\ProUCL .
Full Precision OFF o
Confidence Coefficient 90% _ .
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration.(Form 1)
Altemative Hypothesis  Site or AOC Concentration Greater Than Background Goncentration

Area of Concern Data: Lead(s. exposure area rav)
Background Data: Lead(background)

Raw Statigtics
Site Background
Number of Valid Data 121 1
Numiber of Missifig Valies 21 0
Number of Non-DetectPata 2 0
Numberof Detect Data 119 1
Minirum Non-Detect 5.1 NA
Maximum Non-Detect 5.7 N/A
Percent Non detects.  1.65% - 0.00%
Minimum Detected.  1.86 13.25
Maximum Detected 1330 2230
Mean of Detected Data  77.1 257.3
‘Medlan of Detected Data  25.8 425

SD of Detected Data  144.4 657.2

Quantile Test
HO: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Appraximate K Veiue (0) 0

R'Value Adjusted for Ties in.Data 1

K Value Adlusted.for Tiesin Data 1
Nurriber of Site Observations in ‘R’ Largest 0
Calculated Alpha 1

Conclusion with Alpha =0
Do Not Reject HO, Perform Wiicoxon-Mann-Whitney or Gehan Test




Gehan Site vs Background Comparison Hypothesis Test for Deta Sets with Non-Deltects
User Selectad Options

g From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF
Confidence Coefficient 90%
Substantial Difference 376

Selected Nuil Hypothesis  Site or AOC Méan/Medlan Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S (

Altermative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concemn Data: Lead(s. exposure area rev)

Background Data: Lead(background)
Raw Statistics
Site Background
Number of Valid Data 121 1"
Number of Missing Values 21 0
Number of Non-Detect Data 2 0
Number of Detect Data 119 11
Minimum Non-Detect 5.1 N/A
Maximum Non-Detect 5.7 NA
Percent Non detects  1.65% 0.00%
Minimum Detaected 1.86 1325
Maximum Detected 1330 2230
Meanof Detected Data  77.1 257.3
. Median of Detected Data  25.8 425
SD of Detected Data  144.4 657.2

Sits vs Background Gehan Test

HO: Mu of Site or AOC >= Mu of background 376

Gehan z Test Value -5.299
Critical z (0.90) -1.282
P-Value 5.835E-08

Conclusion with Alpha = 0.10
Reject HO, Conclude Sie < Background + 376.00
P-Value < alpha (0.1)



Non-parametric Quaritile Hypothosis Test for Full Dataset (No NDs)
From File J:\Indi_Service\Project Files\AKSteel (see Rem-Eng POO)\Hamitton, Ohio\HHRA\Background Evaluation\ProUCL .
Fuil Precision OFF ‘
Confidence Coefficient 90% -
Null Hypothesis  Site or AOC Concentration Less Than ar ‘Equal to Background Concentration (Farm 1)
Altemative Hypothesis Site or AOC Concenttration Greater Than Background Concentration

Area of Concemn Data: Manganese(s. exposure area rev)
Beickground Deta: Manganese(background)

. ‘Site Background
Number of Valid Observations 121 1
Number of Missing Values 21 0

Niiiribar 6f Distifict Observations 116 1

Minimum 337 278

_Maximum 20700 2270
Mean 3031 833.2
Median 2160 820

SD 2976 5196
SEofMean 2706 - 1567

Quantile Test

Ho: Stte. Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Appraximate K Value. (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Tles in Data 1

Number of Site Observations in 'R’ Largest 1
"Calculated Alpha 1

Conclusion with Alpha = 0 _
Reject HO, Conciude Site Concentration > Background: Concentration




Non-parametric Quantile Hypothoais Test for Full Dataset (No NDs)

User Selectad Options
J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

From File
. Full Precision OFF

Confidence Coefficient 90%
Null Hypothesis  Site or AOC.Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis Site or AOC Concentration Greater Than Background Concentration

Area of Concem Data: Vanadium(s. exposure area rev)

Background Data: Vanadium(background)
Raw Statistics
Site Background
Number of Valid Observations 121 "
Number of Migsing Values 21 0
Number of Distinct Observations 107 1
Minimum 8.4 10.7
Maximum 485 35
Mean 33.23 21.54
Median 25.6 21.2
SD 4532 8431
SEof Mean 4.12 2542
Quantile Test

. HO: She Concentration <= Background Concentration (Form 1)

Approximate R Value (0) 0

Appraximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Number of Site Obsarvations in 'R’ Largest 1
Calculated Alpha 1

Conclusion with Alpha =0
Reject HO, Conciude Sie Concentration > Background Concentration



Guentiie Site vs Bacigground Comperison Hypothesis Test for Data Sets with Non-Detects
User Selacted Options '
FromFile J:\Ind!_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamitton, Ohio\HHRA\Background Evaluation\ProUCL _ .
Full Precision OFF
Confidence Coefficent 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative:Hypothesis  Site or AOC Concentration-Greater Than Background Concentration

Area of Concemn:Data: BAP-TE(s. exposure area rev)
Background Deta: BAP-TE(background)

Raw Statistics
Site Background
Numberof Valid Data 119 10
Number of Missing Values 23 1
Number of Non-Detect Data 7 1
Number of Detect Data 112 9

MinimumNon-Detect 0.855  0.901
Maximum Non-Detect 9013 0901
PercentNon detects  5.88%  10.00%
Minimum Detocted  0.182  0.238
Maximum Detected 40 10.43
Mesn of Detected.Data 3.032 2448
Median of Detectsd Data  1.032  1.182
SDof Detected Data. 5338 3275

Quantlie Test
HO: Site Concentration <= Background Conceniration (Form 1)

Approximate R Value (0) 0

Approximate K Value (0) 0

R Value Adjusted for Ties in Data 1

K Value Adjusted for Ties in Data 1

Number of Site Observations in ‘R’ Largést 1

_ ‘Non-Detect Values in the R’ Largest - Cannot compiete Quentlle Test




- Gehan She vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selectsd Options
P From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng POO)\HamiImn. Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF
Confidence Coefficient 90%
Substantial Difference 4.4
Selected Null Hypothesis  Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S (
Altemnative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concem Data: BAP-TE(s. exposure arearev)  [including sample in Southem Parcel with

Bacikground Data: BAP-TE (background) elevated detection limits
Raw Statistics
Site Background
Number of Valid Data 119 10
Number of Missing Values 23 1
Number of Non-Detect Data 7 1
Number of Detect Data 112 9

Minimum Non-Detect  0.855 0.901

Maximum Non-Detect  90.13 0.901
Percent Non détects  5.88% 10.00%

Minimum Detected 0.182 0.238

Maximum Detected 40 10.43

Meanof Detactsd Data  3.032  2.448

. Median of Detected Deta  1.032 1.182
SDofDetected Data 5338 3275

Site vs Bacikground Gehan Test
HO: Mu of Site or AOC >= Mu of background 4.4

Gehan z Test Value -3.387
Critical z (0.90) -1.282
P-Value 0.0003538

Conclusion with Alpha = 0.10
Reject HO, Conclude Site < Background + 4.40
P-Value < gipha (0.1) ’
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From.File J:\Indl_Service\Project Files\AKSteel (see'Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL '

Full Precision OFF
Confidence Cosfficlent 90%
Substantial Difference 4.4

Selected Null Hypothesis Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S (
Altemative Hypothésis  Site.or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concerh Data: BAP-TE(southem parcel)  [Exciiding sampié in Southern Parcel with
elavated detection limits

Background Data: BAP-TE (backgiound)

Raw Statistics

Number of Valid Data
" Number of Missing Values

Number of Non-Detect Data

‘Number of Detect Data
Minimum Non-Detect
Maximum Non-Detect
Percent Non detects
Minimum Detected
Maximum:Detected
Mean of Detsected Data
Median of Detected Data
SD of Detected Data

Shte vs Background Gehan Test
HO: Mu of Site or AOC >= Mu.of background 4.4

Gehan z Test Value =3.374

Site
18
24

6
112
0.855
0.901

-5.08%

0.182
40

3.032
1.032
5.338

Critical z (0.90) -1.282

P-Value 0.0003698

Conclusion with Alpha = 0.10

‘Reject HO, Conclude Site < Background + 4.40

P-Value <aipha (0.1)

Background
10

1

1

9

0.901
0.901
10.00%
0.238
1043
2448
1.182
3275




Attachment I-2b:

. ProUCL Hypothesis Test Results (Combined Soil)



Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
From File J:\Indl-Service\Project Files\AKStee! (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL .
Full Precision OFF _ :
Confidence Coefficent 90% .
Null Hypothesis  Site or AOC.Concentration Less Than or Equel to Background Concentration (Form 1)
Altemative Hypothesis  Site or AOC.Concentration Greater Than Background Concentration

Area of Concern Data: Arsenic(aoc 1)

Bacikground Data: Arsenic(background)
Raw Statistics
Site’ Background
Number of Valid Data 34 20
Number of Non-DetectData 3 0
Numiber.of Detect Data 31 20
Minimum Non-Detect  1.05 NA
Maximum Non-Detect 1.2 NA
Percent Non detects  8.82% 0.00%
Minimum Detected 22 5.3
Maximum Detected 24 68.5
Mean of Detected Data  10.1 16.16
Median.of Detected Data 8.8 9.75

SD of Detected Data  5.233 15.99

Quantlle Test
HO: Shte. Concentration <= Background Concentration (Form 1)

Approximate R Value (0.093) 5
Approximate K Value (0.093) 5
Number of Site Observations in 'R’ Largest 1

Calculated Alpha 0.088

Conclusion with-Alpha = 0.093
Do Not Reject HO, Perform Wilcoxon-Mann-Whitney or Gehan Test

v




Gehan She vs Background Comparison Hypothesis Test for Data Sets with Non-Detacts
i From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF
Confidence Coefficient 90%
' Substantial Difference 24
Selected Null Hypothesis  Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plusa Substantial Difference, S (.
Altemative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial'Difference, S

Area of Concern Data: Arsenic{aoc 1)

Raw Statistics
Site Background
Number of Valid Data 34 20
Number of Non-Detect Data 3 0
Number of Detect Data 31 20
Minimum Non-Detect 1.05 N/A
Maximum Non-Detect 12 NA
Percent Non detects  B.82% 0.00%
Minimum Detected 2.2 5.3
Maximum Detected 24 68.5
Mean of Detected Data  10.1 16.16
Maedian of Detected Data 8.8 9.75
. SDof Detectsd Data ~ 5.233 15.99
Sits vs Background Gehan Test
HO: Mis of She or AOC >= Mu of background 24
Gehan z Test Value -6.091

Critical z (0.90) -1.282
P-Value 5.621E-10

Conclusion with Aipha = 0.10
Reject HO, Conclude Site < Background + 24.00
P-Vaiue < alpha (0.1)



Quantile:Site va Background Comparison Hypothesis Test for Data Sets with Non-Detscts
Usér Selectad Options
From File JAIndi_Service\Project Flles\AKSteel.(see Rem-Eng POO)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
Full Precision OFF ' .
Confidence Coefficient. 90%
Null Hypothesis Site-or AOC Concentration Less Than.or Equal to Background Concentration (Form 1)
Alternative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Area of Concam Data: Lead(aoc 1)

Site Background
Number of Valid Data 34 20
Number of Non-DetectData 1 0
Nurnber of Detect Data 33 20
Minimum Non-Detact * 5.3 NA
Maximum Non-Detect 5.3 N/A
Percent Non detects  2.94% 0.00%
Minimum Detected 2.8 97
Maximum Detected 3840 2230
Mean of Detected Data 410 1634
Median of Detected Data 57 235

SD of Detected Data  932.9 492

Quantile Test
[HO: Sits Concentration <=Background Concentration (Form 1)

Approximate R Value (0.093) 5

Approximate K Value (0.093) 5

Number: of Site Observations in 'R’ Largest 4
Calculated Alpha:0.088

Conclusion with Alpha = 0.083
Do Not Reject HO, Perform Wilcoxon-Mann-Whitney or Gehan Test




Wicoxon-Mann-Whitney Stte va Background Comparison Test for Data Sets with Non-Detects
User Selected Options
] From File J:\Indl_Service\Project Files\AKStee! (see Rem-Eng P00)\Hamilton, Ohlo\HHRA\Backgrohnd Evaluation\ProUCL
. Full Precision OFF
Confidence Coefficient 90%
Substantial Difference (S) 160 . .
Selected Null Hypothesis  Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S (
Altemative Hypothiesis  Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concem Data: Lead(aoc 1)
Background Data: Lead(background)

Raw Statistics
Site Background
Number of Valid Data 34 20
Number of Non-Detect Data 1 0

Number of DetectData 33 20
Minimum Non-Detect 5.3 N/A
Maximum Non-Detect 5.3 N/A
Percent Nondetects  2.94% 0.00%

Minimum Detected 2.8 9.7

Maximum Detected 3840 2230

Mean of Detected Data 410 163.4
Median of Detected Data 57 22.35

. . SD of Detected Data ~ 932.9 492

Wilcoxon-Mann-Whiitney Site ve Background Test
Wiicoxon-Mann-Whithey (WMW) Test

HO: Mean/Medlan of Sits or AOC >= Mean/Median of Background + 160

Site Rank Sum W-Stat N/A
WMW Test U-Stat  N/A

WMW Ciritical Value {0.100) 152
Approximate P-Value N/A

Condlusion with Alpha = 0.10
Do Not Reject H0, Conclude Site >= Background + 160.00



Gshan Stte vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

From File JAindl_Service\Project Flles\AKSteel. (see Rem-Eng P00)\:amilton, Ohio\HHRA\Background Evaluation\ProUCL

Full Precision OFF
Confidence Coefficient 90%
‘Substantial Difference 160

Selected Null Hypothesis. Site or AOC Mnlﬁedian Greatér Thah or Equal to Background Mean/Median pius a Substantial Difference, S (
Altemative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concem Data: Lead(aoc 1)
Background Deta: Lead(baciground)

Raw Statistics

Number of Valid Data
Nurnber of Non-Detect Data
Numbér of Detect Data
Minimum Non-Detect
Maximum Non-Detect
Percent Non detects
Minimum Detected
Maximum Detected
Mean of Detected Data
Median of Detected Data
SD of Detected Data

Site vs Background Gehan Test

HO: Mu of Sits or AOC >= Mu of background 160

Gehan:z Test Value -3.278
Critical z (0.90) -1.282
P-Value 0.0005224

Cendusion with Alpha = 0.10

Site
34

1

33
53
5.3
2.94%
238
3840

410

57
9329

Reject HO, Conclude Site < Baciground + 160.00

P-Value < aipha (0.1)

Background
20
0
20

N/A

N/A
0.00%

- 87

2230

163.4
22.35
492




Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selectad Options
From File  J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProlCL
‘ Fuil Precision OFF
Confidence Coefficient 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Area of Concem Data: Argenic{aoc 2 - ra)

Background Data: Arsenic(background)
Raw Statistics
Site Background
Number of Valid Data 20 20
Number of Non-Detect Data 2 0

Number of Detect Data 18 20
Minimum Non-Detect  0.181 N/A
Maximum Non-Detect 0.2 N/A

Percent Non detects  10.00% 0.00%
Minimum Detected 0.515 53

Maximum Detected 23.7 68.5
Mean of Detected Data ~ 5.641 16.16
Median of Detected Data  3.59 9.75

SD of Detected Data  6.137 15.99

. Quantile Test

HO: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.115) 3

Approximate K Value (0.115) 3

Number of Site Observations in ‘R’ Largest 0
Calculated Alpha 0.115

Conclusion with Alpha =0.115
Do Not Reject HO, Perform Wilcoxon-Mann-Whitney or Gehan Test



Gehan She vs'Background Comparison Hypothesis Test for Data Sets with Non-Detects

From File  J:\Ind]_Service\Project Flles\AKStee! (see Rem-Eng P0D)\:amilton, Ohio\HHRA\Background Evaluation\ProlJCL

Full Precision OFF
Confidence Coefficient 90%
Substantial Difference 24

Selectad. Null Hypothesis  Site or AOC Mean/Median Greater Than or Equal to-Background Mean/Median plus-a Substantial Difference, S (
Alternative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median pius a Substantial Difference, S

.Area of Concemn Deta: Arsenic(aoc 2 - ra)

Raw Statistics

Number of Valid Data
Numbér of Non-Detect Data
Number of Detect Data
Minimum Non-Detect
Maximurh Non-Deteact
Minimum Detected
Maximum: Detected.

Mean of Detected Data
Median of Detected Data
SD of Detected Data

‘Site vs Background Gehan Test

HO: Mu of Site or AOC >=Mu of background 24

Site
20

2

18
0.181
0.2
10.00%
0.515
23.7
5.641
3.99
6.137

Gehan z Test Value -5.41
Critical z (0.90) -1.282

P-Value 3.147E-08

Conclusion with Alpha = 0.10

Réject HO, Conciude Site < Background +24.00

P-Vails8 < aipha (0.1)

Background

20
NA
N/A

0.00%

53

68.5

16.16

9.75

15.99




Non-parametric Quantile Hypothosis Test for Full Dataset (No NDs)
User Selected Options
FromFlle J:\Indl_Service\Project Files\AKStee! (see Rem-Eng P0D)\Hamilton, Ohlo\HHRA\Background Evaluation\ProUCL
Full Precision OFF
Confidence Coefficient 90%
Null Hypothesis  Site or AOC Cancentration Less Than or Equal to Background Cancentration (Form 1)
Altemnative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Area of Concemn Data: Lead(aoc 2 - ra)
Background Data: Lead(background)

Raw Statistics
Site Background
Number of Valid Observations 20 20
Number of Distinct Observations 20 20
Minimum 0.303 9.7
Maximum 336 2230

Mean 30.39 1634
Median 6.785 22.35
SD 78.61 492
SEofMean 17.58 110

Quentile Test
HO: Ske Concentration <= Background Concentration (Form 1)
Approximate R Value (0.115) 3
Approximate K Vaiue (0.115) 3

Number of Site Observations in 'R’ Largest 1
Calculated Alpha 0.115

Conclusion with Alpha =0.115
Do Not Reject HO, Perform Wilcaxon-Mann-Whitney Ranksd Sum Test



Wilcoxsn-Mann-Whitney Site v Background Comparison Test for Full Data Sets without NDs
User Selected Options .
From File: J:\IndI_Saervice\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL ’
Full Precision OFF .

Confidence Coefficient 90%

Substantial Difference 160

Salected Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)

Alternative Hypothsss Site-or AOC.Mean/Median Less Than Background MearvMedian Plus Substantial Difference, S

Area of Concem Data: Lead(aoc 2 - ra)
Background Data: Lead(background)

Raw Statistics
Site Background
Number of Valid Observations 20 20
Number of Distinct Observations 20 20
Minimum  0.303 9.7
Maximum 336 - 2230

Mean 30.39 1634
Median 6.785 2235
SD 78.61 492
SEofMean 17.58 110

HO: Mean/Median of Site or AOC->= Mean/Median of Background + 160

Site Rank Sum W-Stat 227
WNMW Test U-Stat 17
WMW Critical Value (0.100) 152
Approximate P-Value 3.974E-07

Conclusion with A.Ipha“= 0.10
Reject HO, Concluda: Site < Background + 160.00




Quantile Stte vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selected Options .
From File J:\Indl_Service\Project Files\AKSteel {see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF '
Confidence Coefficient 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Ahltemnative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Area of Concem Data: Arssrilc{acc 18 and aoc 21)

Background Data: Arsenic{background)
Raw Statistics
Site Background
Number of Valid Data 42 20
Number of Non-Detect Data 1 0

Number.of Detect Data 41 20
Minimum Non-Detect 1.1 NA
Maximum Non-Detect 1.1 NA

Percent Non detects 2.38% 0.00%
Minimum Detected 0.666 53

Maximum Detected 18.4 68.5
Mean of Detected Data 7.212 16.16
Median of Detected Data 6.8 9.75

SD of Detected Data  3.771 15.99
. Quantile Test

HO: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.084) 10
Approximate K Value (0.084) 9
Number of Site Observations in 'R’ Largest 3
Cakulated Alpha 0.0966

Condlusion with Alpha = 0.084
Do Not Reject HO, Perforn Wiicoxon-Mann-Whitney or Gehan Test



Wiicoxon-Mann-Whitney Stte vs Background Compasison Teet for Data Sets with Non-Detects

From File J:Ind]_Service\Project Files\AKStoe! (see. Rem-Erig PO0)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

Full Precision OFF
Confidence Coefficient. 80%
Substantial Difference (S) 24

Selected Null Hypothesis  Site of AOC Mearn/Median Greater Than or Equal to Background Mean/Median pius a Substantial Difference, S (
Alternative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concern Dati: Arsenic{aoc 18 and aoc 21)
Dets: Arsenic{backgroind)

Raw Statistics
Site
Number of Valid Data 42
Number of Non-Détect Data 1
Number of Detect Data 41
Minimum Non-Detect 1.1
Maximum Non-Detect 1.1
PercentNon detects  2.38%
Minimum Detected  0.666
Maximum Detected  18.4
Mean of Detected Data  7.212
Median.of Detacted Data 6.8
SD of DetectedData 3.771

Background

.20

0

20
N/A
NA

0.00%
5.3

685
16.16 .
9.75
15.99

Wileoon-Mann-Whitney Ste vs Background Test

HO:MG.VMgdmot-Sllpoerc»Mwm.dmdBadvuund+24

Site-Rank Sum W-Stat  N/A
WMW TestU-Stat  N/A

WMW Citical Value (0.100) 152
Appraximate P-Value  N/A

Conclusion with Alpha =0.10
Do Not Reject HO, Conclude Sie >= Background + 24.00




Gehan Sie vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selectaed Options
From File  J:\Indi_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
" Full Precision OFF
Confidence Coefficient 90%
Substantial Difference 24
Selected Null Hypothesis  Site or AOC Mear/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S (
Altemative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concern Data: Arsenic{aoc 18 and aoc 21)

Background Deta: Arsenic(background)
Raw Stutistics
Site Background
Number of Valid Data 42 20
Number of Non-Detect Data 1 0

Number of Detect Data 41 20
Minimum Non-Detect 1.1 N/A
Maximum Non-Detect 1.1 N/A

Percent Non detects 2.38% 0.00%
Minimum Detected 0.666 53

Maximum Detectsd  18.4 68.5
Mean of Detected Data  7:212 16.16
Median of Detected Deta 6.8 9.75
. SD of Detected Data  3.771 15.99
She vs Background Gshan Test

HO: Mu-of Site or AOC >= Mu of background 24

Gehan z Test Value -6.325
Ciritical z (0.90) -1.282
P-Value 1.269E-10

Conclusion with Alpha = 0.10
Reject HO, Conclude Site < Background +24.00
P-Value < aipha (0.1)



Quantile Site vs Background Coriparison Hypothesis Test for Data Sets with Non-Detects

User Selactad Options

From File J:\Indl_Service\Project Filas\AKStoel:(see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProlJCL

Full Precision OFF
Confidence Coefficient 90%

Null Hypothesis  Site or AOC Concentration Less Than.or Equal to Background Concentration (Form 1)
Altemative Hypothesis  Site-or AOC Concentration Greater Than Background Concentration

Area of Concern Data: Lead(aoc 18 and aoc 21)

Background Data: Lead(background)

Raw Statistics

Number of Valid Data
Number of Non-Detect Data
Number of Detact Data
Minimum Non-Dele,c_f
Maximum Non-Detect’
Percent.Non detects
Minimum Detected
Maximum Detected
Mean of Detected Data
‘Median of Detectad Data
'SD of Detected Data

Site
42

4

38

5 .
5.7
9.52%
245
93.5
13.02
11.7
14.54

‘Quantile Test

Background
20

20
N/A
N/A

0.00%

9.7

2230

163.4

235

492

HO: She Conceritration <= Background Concentration (Form 1)

Approximate R Value (0.084) 10
Approximate K Value (0.084) 9
" Number of Site Observations in 'R"Largest 1

Calculated Alpha 0.0966

Condlusion with Alpha = 0.084

DoNot Reject H0, Perform Wiicoxon-Mann-Whitney-or Gefian Test




Gehan. Site va Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selectad Options _

. . From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF

Confidence Coefficient 90%

Substantial Difference 160 .

Selected Null Hypothesis  Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median pius a Substantial Difference, S (
Altemative Hypothesis  Site or AOC Mean/Medtan Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concemn Data: Lead{soc 18 and aoc 21)
Background Deta: Lead(background)

Raw Statistics
Site Background
Number of Valid Data 42 20
Number of Non-Detect Data 4 0
Number of Detect Data 38 20
Minimum Non-Detect 5 N/A
Maximum Non-Detect 5.7 NA
Percent Non detects  9.52% 0.00%
Minimum Detected 245 9.7
Maximum Detected 93.5 2230
Mean.of Detected Data  13.02 163.4
Median of Detected Data  11.7 22.35
. SDof Detected Data  14.54 492
She vs Background Gehan Test

HO: Mu of Stte or AOC >= Mu of background 160

Gehan z Test Value -6.338
Critical z (0.90) -1.282
P-Value 1.166E-10

Conclusion with Alpha = 0,10
Reject HO, Conclude Site < Background + 160.00
P-Value < aipha (0.1)



Norr-parametric Quantile Hypothosis Test for Full Dataset (No NDs)

From File J:\lndl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

Full Precision OFF
‘Confidence Coefficient 90%

Null Hypothesis  Site or AOC Concentration Less Thidn or Equal to.Background Concentration (Form 1)
Altemative Hypothesis  Site-or AOC Concentration Greater THan Background Concentration

Area of Concem Data: Arseriic(aoc 18)
Bacicground Data: Arsanic(background)

Raw Statistics

‘Number of Valid Observations
Number of Distinct Observations
Minimum

Maximum

Mean

Median

sD

SE of Mean

‘Site

32
29
43
101
11.61
8.35
16.7
2.953

Quantile Test

Background

19
53
68.5
16.16
9.75
15.99
3.576

HO: Site Concentration <= Bacigjround Conceritration (Form 1)

Approxiriate R Value (0.119) 4

Approximate K Value (0.119) 4

Number of Site Observetions in 'R’ Largest 1.
Calculated Alpha 0:133

Conclusion with Alpha = 0.119

Do Not Reject HO, Perform Wiicoxon-Mann-Whitney Ranked Sum Test




Wiicoxon-Mann-Whitney Stte va Background Comparison Test for Full Data Sets without NDs
User Selected Options
From File J:A\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

Full Precision OFF
Confidence Coefficient 90%
Substantial Difference 24

Selected Null Hypothesis  Site or AOC Mean/Median >= Background Mean/Median Plus Substantial Difference, S (Form 2)

Altemnative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median Plus Substaritial Difference, S

Area of Concem Data: Arsenic(aoc 19)
Background Deta: Arssnic(background)
Raw Statistics
Site Background
Number of Valid Observations 32 20
Number of Distinct Observations 29 18
Minimum 4.3 53
Maximum 101 68.5
Mean 11.61 16.16
Median 8.35 9.75
sD 167 15.99

SEofMean 2953 3.576
Wiicoxon-Mann-Whitney. (WMW) Teet
HO: Msan/Median of Site or AOC >= Mean/Median of Background + 24
Site Rank Sum W-Stat 548
WMW Test U-Stat 20
WMW Critical Value (0.100) 152

Approximate P-Value 8.842E-09

Conclusion with Alpha = 0.10
Reject HO, Conclude Site < Background + 24.00



Quantile Site vs Background Compaiison Hypothesis Test for Data Sets with Non-Detects
User Selected Options
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamitton, Ohio\HHRABackground Evaluation\ProUCL
Full Precision OFF .
Confidence Coéfficient 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Area of Concemn Data: Lead(aoc 19)
Background Data: Lead(background)

Raw Statistics
Site Background
Number of Valid Data 32 20
Number of Non-DetectData 6 0

Number-of Detect Data 26 20
Minimum Non-Detect 5 N/A
Maximum Non-Detect 5.3 N/A
Percent Non detects  18.75% 0.00%

Minimum Detected 5 9.7

Maximum Detected 435 2230

Mean of Detected Data  37.47 163.4
Median of Detected Data  18.9 22.35

SD of Detected Data  83.01 492

Quantiie Test

Ho: Site Concentration <= Background.Concentration.(Form 1)
Approximate R Value (0.119) 4
Appraximate K Value (0.119) 4

Nurnber of Site Observations in 'R" Largest 1
Calculated Alpha 0.133

Conchision with Alpha =0.119
Do Not Réject HO, Perform Wiicoxon-Marin-Whiltney or Gehan Test




Gehan Shte vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selected Options
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P0O0)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF
Confidence Coefficent 90%
Substantial Difference 160 .
Selected Null Hypothesis Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantiai Difference, S (
Altemative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concem Data: Lead(aoc 19)
Background Data: Lead(background)

Raw Statistics
Site Background
Number of Valid Data 32 20
Number of Non-Detect Data 6 0
Number of Detect Data 26 20
Minimum Non-Detect 5 N/A
Maximum Non-Detect 5.3 N/A
Percent Non detects 18.75% 0.00%
Minimum Detected 5 9.7
Maximum Detected 435 2230
Mean of Detected Data  37.47 163.4
Median of Detected Data 18.9 2235
. SDofDetected Data  83.01 492
Site vs Background Gehan Test

HO: Mu of Site or AOC >= Mu of background 160

Gehan z Test Value -5.687
Critical z (0.90) -1.282
P-Vaiue 6.466E-09

Conclusion with Alpha = 0.10
Rejéct HO, Conclude Site < Background + 160.00
P-Value < alpha (0.1)



Quantile Ste vs Background Comparisori Hypothesis Test for Data Sets with Non-Detects

From File J:\Indl_Service\Project Files\AKStéel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

Full Precision OFF
Confidence Coefficient 90%

Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

' Area of Concem Deta: Arsenic{biock a)

Raw Statistics

Number of Valid Data
Number of Non-Detect Data
Number of Detect Data
Minimum Non-Detect
Maximum Non-Detect
Percent Non detects
Minimum Detected
Maximum Detected
Mean of Detected Data
Median of Detected Data
SD of Detacted Data

site
31

6

25

11

13
19.35%
12

94
3.928
3.1
2417

Quaritiie Test

Background

NA

N/A
0.00%
5.3
685
16.16
9.75
15.99

HO:.Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.119) 4

Approximate K Value (0.119) 4

Number of Site Observations in 'R’ Largest 0
Calculated Alpha 0.126

Conclusion with Aipha =0.119

Do Not Reject HO, Perform Wilcaxon-Mann-Whitney or Gehan Test




Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selected Options
From File J:\Indi_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
Full Precision OFF
Confidence Coefficient 90%
Substantial Difference 24
Selected Null Hypothesis  Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median pius a Substantial Difference, S (
Alternative Hypothesis  Stte or AOC Mearn/Median Less Than Baciground Mean/Median plus a Substantial Difference, S

Area af Concamn Data: Arssnic{block 8)
Beckground Data: Arsenic(background)
Raw Statistics
Site Background
Number of Valid Data 31 20
Number of Non-Detect Data 6 0
Number of Detect Data 25 20
Minimum Non-Detect 1.1 N/A
Maximum Non-Detect 1.3 N/A
Percent Nondetects 19.35%  0.00%
Minimum Detected 12 53
Maximum Detected 9.4 685
Mean of Detected Data  3.928 16.16
Median of Detected Data 3.1 9.75

SDof Detected Data  2.417 15.99
Sits vs Background Gshan Test
HO: Mu of Site or AOC >= Mu of background 24
Gehan z Test Value -5.986
Critical z (0.90) -1.282
P-Value 1.073E-09
Conciusion with Alpha = 0.10

Reject HO, Conclude Site < Background + 24.00
P-Value <-aipha (0.1)



Qiantle Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

User:Salectsd Options

From File J:\Indl_Seérvice\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL ]

" Full Precision -OFF
Confidence Cosfficient '90%

Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Altemnative Hypothesis  Sité-or AOC Concentration Greater Than Background Concentration

Area of COneun;blh: Lead(block a)
Background Data: Lead(background)

Raw Statistics

Number of Valid Data
Number of Non-Detect Data
Nummber of Deitect Data
Minimum Non-Detact
Maximum Non-Detéct
Percent Non detects
Minimum Detected
Maxirum Detected

Mean of Detectsd Data

Median of Detected Data

-SD of Detected Data

Site
3

2

29

53
5.7
6.45%
1.9

-'34.3

12.92
14
9.592

Quantlle Test

Background
20
0
20
N/A
N/A
0.00%
9.7
2230
163.4
235
492

HO: Site Concentration <=Background Concentration (Form 1)

Approximate R Value (0.119) 4

Approximate K Value (0.119) 4

Number of Site Observations in ‘R’ Largest 0
Calculated Alpha 0.126

Coniclusion with-Alpha = 0.119

Do Not Reject HO, Perfarm Wilcoxon-Mann-Whitney or Gehan Test




Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
i From File J:\Ind!_Service\Project Files\AKStee! (see Rem-Eng POO)\Hamiltan, Ohic\HHRA\Background Evaluation\ProUCL
. Full Precision OFF
Confidence Coefficient 90%
Substantial Difference 160
Selected Null Hypothesis  Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median piusa Substantial Difference, S (
Altemative Hypothesis  Site or AOC MearvMedian Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concern Data: Lead(block a)

Baciground Deta: Lead(background)
Raw Statistics
Site Background
Number of Valid Data 31 20
Number of Non-Detect Data 2 0
Number of Detect Data 29 20
Minimum Non-Detect 5.3 NA
Maximum Non-Detect 5.7 NA
Percent Non detects  6.45% 0.00%
Minimum Detected 1.9 9.7
Maximum Detected 34.3 2230
Mean of Detected Data 12.92 1634
Median of Detected Data 114 2235
. SO of Detected Data ~ 9.592 492
Sits vs Background Gshan Test
HO: Mu of Site or AOC >=Mu of background 160
Ge.han zTest Value -5.994

Critical z (0.90) -1.282
P-Value 1.022E-09

Conclusion with Alpha = 0.10
Reject HO, Conclutle Stte < Background + 160.00
P-Value < aipha (0.1) '



User Selected Options

Quantile Shte vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

From File J:\lhdl_Se’M’ce\Projed Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL

Full Precision OFF
Confidence Coefficlent 90%

Nuli Hypothesis Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
" Altemative Hypothesis  Site or AOC Concentration Greater Than Background Concentrition

Area of Concem Data: Arsenic(soc 13)

Raw Statistics

Number of Valid Data
Number of Non-Detect Data
Number of Detect Data

Minimum Non-Detect

‘Maximum Non-Detect
Percent Non detects
‘Minimum Detected
Maximum Detected
Mean of Detected Data
Median of Detected Data
SD of Detected Data

Site
79

1

78
0:381
0.381
1.27%
0.178
387
7.659
65
5.492

Quantile Test

0:00%
53
68.5
16.16
9.75
15.99

Ho: St Concsntration <= Background Concummlon (Form 1)

Approximate R Value-(0.095) 10
Approximate K Value (0.095) 10
Number of Site Observations in 'R’ Largest 5

Calculated Alpha 0.0925

Conclusion with Alpha=0.095

Do Not Refject HO, Perfonn Wiicoxon-Mann-Whithey or Gehan Test




Wilcoon-Mann-Whitney Site vs Background Comparison Test for Data Sets with Non-Detects
User Selected Options _ .
From File J:Nndl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF '

Confidence Coefficient 90%
Substantial Difference (S) 24
Selected Null Hypothesis  Site ar AOC Mean/Median Greater Than or Equal to Background Mean/Median plus-a Substantial Difference, S (

Altemative Hypothesis  Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concem Data: Arsenic(aoc 13)
Background Data: Arssnic(background)
Roaw Statistics
Site Background
Number of Valid Data 79 20
Number of Non-Detect Data 1 0
Number of Detect Data 78 20
Minimum Non-Detect  0.381 N/A
Maximum Non-Detect 0.381 NA

Percent Nondetects  1.27% 0.00%
Minimum Detected 0.178 53

Maximum Detected 38.7 68.5
Mean of Detected Data  7.659 16.16
Median of Detected Data 6.5 9.75

. SD of Detected Data ~ 5.482 15.99

Wiicaxon-Mann-Whitney Site vs Background Test
Wilcoxon-Mann-Whitney (WMW) Test

HO: Meen/Median of Site or AOC >= Mearn/Madian of Background + 24

Site Rank Sum W-Stat N/A
WMW Test U-Stat  N/A

WMW Ciritical Vaiue (0.100) 152
Approximate P-Value NA

Conclusion with Alpha = 0.10
Do Not Reject HO, Conclude Site >= Background + 24.00



" Gehan. Site vs Backgrourd Comparison Hypothesis Test for Data Sets with Non-Detects
FromFile J:\Indl_Sarvice\Project Flles\AKSteel (see Rem-Eng PO0)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
‘Full Precislon OFF .
Confidence Coefficlent 90%
Substantial Difference 24
Selected Niili Hypothesis ‘Site or AOC Mean/Median Greater Than or Equal to Background Méan/Median plus a Substantial Difference, S (
. Altemnative Hypothesis Site or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concem Data:.Arsenic(aoc 13)

Raw Statistics
Stte Background
Number of Valid Data 79 20
Number of Non-Detect Data 1 0
Number of DetectData 78 20
Minimum Non-Detect  0.381 N/A
Maximum Non-Detect  0.381 NA

Percent Non detects  1.27% 0.00%
) Minimum Detected 0.178 53

Maximum Detected 38.7 68.5
‘Mean of Detected.Data  7.659 16.16
- Médian of Detectad Data  6.5. 9.75

SDof Detected Data  5.492 15.99

.Site vs Background Gehan Test
HO: Mu of Site or AOC >=Mu of becikground 24

Gehan z Test Value -6.754
Critical z (0.90) -1.282
P-Value 7.188E-12

Congclusion with Alpha = 0.10
Reject HO, Concluds Site < Bacigiround +24.00
P-Value < aipha (0.1)




Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
User Selected Options
From Flle J:\Indl_Service\Project Flles\AKSteel (see Rem-Eng PO0)\Hamiiton, Ohio\HHRA\Background Evaluation\ProUCL
. Full Precision OFF
Confidence Coefficient 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alteniative Hypothesis  Site.or AOC Concentration Greater Than Background Concentration

Area of Concem Deta: Lead(aoc 13)
Background Deta: Lead (background)

Raw Statistics
Site Background
Number of Valid Data 79 20
Number of Non-Detect Data 18 0

Number of Detect Data 61 20
Minimum Non-Detect  0.254 N/A
Maximum Non-Detect 5.9 NA
Percent Non detects 22.78% 0.00%

Minimum Detected 1.53 9.7

Maximum Detected 464 2230

Mean of Detected Data 52.45 163.4
Median of Detected Data 20.3 2235

SDof Detected Data 9048 492
. _ Quantlle Test

HO: Site Concentration <= Background Concentration (Form 1)

Approximate R Value (0.095) 10
Approximate K Value (0.095) 10
Number of Site Observations in 'R’ Largest 7
Calculated Alpha 0.0925

Conclusion with Alpha =0.095
Do Not Reject HO, Perform Wiicaxon-Mann-Whitney or Gehan Test



Gehan Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects

Fuli Precision OFF

From Fiié J:\indl_.Service\Project Files\AKStsel (see Rem=Eng POO)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL I

Confidence Coefficient 90%
Substantial Difference 160

Selected Null Hypothesis Site or AOC Mean/Median Gresater Than or Equal to Background Mear/Median pius a Substantial Difference, S (
Alternative Hypothesis  Site or AOC Mean/Median Léss Than Background Mean/Median plus a Substantial Difference, S

Area of Concemn Data: Lead(soc 13)
Baciground Deta: Lead(background)

Raw Statistics

Number of Valid Data
Number of Non-Detect Data
Number of Detact Data

" Minimum Non-Detect
Maximum Non-Detect
Percent Non detects
Minimum Detected
Maximum. Detectad
Mean of Detected Data
Median of Detected Data
:SD of Detected Data

Site. vs Background Gehan Test

HO: Mu.of Site-or AOC >= Mu of background 160

Site
79

18

61
0.254
5.9
22.78%
1.53
464
5245
203

. 9048

Gehan z Test Value -6.297
Critical 2 (0.90) -1.282

P-Value 1.515E-10

Conclusion:with Aipha =:0.10

Reject H0, Conclude Site-< Background + 160.00

P-Value <:alpha (0.1)

‘Background

20
N/A
NA

0.00%

9.7

2230

163.4

22.35

492




Quantile Site vs Background Comparison Hypothesis Test for Data Sets with Non-Detects
Usar Selected Options
From File J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamiiton, Chio\HHRA\Background Evaluation\ProUCL
Full Precision OFF
Confidence Coefficient 90%
Null Hypothesis  Site or AOC. Concentration Less Than or Equal to Background Concentration (Form 1)
Alternaiive Hypothesis  Site or AQC Concentration Greater Than Background Concentration

Area of Concem Deta: Arsenic(s. exposure area rev)
Background Deata: Arsenic{background)

Raw Statistics
Site Background
Number of Vaiid Data 240
Number of Missing Values 48
Number of Non-Detect Data 13
Number of Detect Data 227
Minimum Non-Detect 1 N/A
Maximum Non-Detect 5.5 NA
Percent Non detects  5.42% 0.00%
Minimum Detected  0.474 53
Maximum Detacted  50.95 68.5
Mean of Detected Data  9.041 16.16
Median of Detected Data 84 9.75
SD of Detected Data  6.762 15.99

Beoy

Quantile Test
HO: Site Concentration <=Background Concentration (Form 1)

Approximate R Value (0.1) 12
Approximate K Vaiue (0.1) 12
Number of Site Observations in ‘R’ Largest 8
Calculated Alpha N/A

Conclusion with Alpha = 0.1 .
Do Not Reject HO, Perform Wilcoxon-Mann-Whitney or Gehan Test



Gehan She vs Background Compartson Hypothesis Test for Data Sets with Non-Detects

Full Precision OFF
Confidence Cogfficient 90%.
Substantial Difference 24

From File J:\Iridl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamiiton, Ohio\HHRA\Background Evaluation\ProUCL .

Selected Null Hypothesis -Site or AOC Mean/Median Greater Than or Equal to Background Mean/Medlan pius a Substantial Difference, S (
Alternative Fiypothesis  Site or AOC Mean/Median Less Than Background Mean/Median pius a Substantial Différence, S

Area of Concern Data: Arsenic(s. expposure area rev)

Background Data: Arsenic(background)

Raw Statistics

Number of Valid Data
Number of Missing Values

. Number of Non-Detect Data
Number of Detect Data

‘Minimum Non-Detect

Maximum Non-Detect
Percent Non detects
Minimum Detected
Maximum Detected
Maan of Detected Data
Median of Detacted Data
SD of Detected Data

Site vs Background Gehan Teat

HO: Mu of Stte‘or AOC >=-Mu of baciground 24

Site
240
48
13
227

1

55
5.42%
0474
50.95
9.041
84
6.762

Gehan z Test Value -7.281

Critical z (0.90) -1.282
P-Value 1.656E-13

Conchision with Alpha = 0.10

Reject HO, Conclude Site < Background + 24.00

P-Vaius < algha (0.1)

Background

ooy

N/A
N/A
0.00%

53

68.5
16.16
975
15.99




Quantile Sie vs Background Comparison Hypotheeis Test for Data Sets with Non-Detects
User Selected Options
From File J:\Indi_Service\Project Flles\AKSteel (see Rem-Eng P00)\Hamilton, Chio\HHRA\Background Evaluation\ProUCL

. Full Precision OFF
Confidence Coefficient 90%
Null Hypothesis  Site or AOC Concentration Less Than or Equal to Background Concentration (Form 1)
Alternative Hypothesis  Site or AOC Concentration Greater Than Background Concentration

Area of Concem Data: Lead(s. exposure area rev)
Baciground Data: Lead(background)

Raw Statistics
. Site Background
Number of Valid Data 240 20
Number of Missing Values 48 0
Number of Non-Detect Data 12 0
Number of Detect Data 228 20
Minimum Non-Detect 5 . N/A
Maximum Non-Detect 5.9 NA
Percent Non detects  5.00% 0.00%
Minimum Detected  1.86 8.7
Maximum Detected 1330 2230

Mean of Detected Data  56.14 163.4
Median of Detected Data  20.85 2235

. SDof Detected Data 111.9 492

Quantile Test
Hﬁ:‘SleawumﬂonGBadwumd Concentration (Form 1)

Approximate R Value (0.1) 12

Approximate K Value (0.1) 12

Number of Site Observations in 'R’ Largest 10
Calculated Alpha N/A

Conciusion with Alpha = 0.1
Do Not Reject HO, Perform Witcoxon-Mann-Whitney or Gehan Test



‘Gehan Site vs Background Cormparison Hypothesia Test for Data Sets with Non-Detects
FromFile J:\Indl_Service\Project Files\AKSteel (see.Reri-Eng P00)\Hamilton, Ohio\HHRA\Background Evaluation\ProUCL
Full Precision OFF .
Confidence Coefficient 90%
Substantial Différence 160
Selected Nuli Hypothesis  Site or AOC Mean/Median Greater Than or Equal to Background Mean/Median plus a Substantial Difference, S (
Alternative Hypothesis  Site-or AOC Mean/Median Less Than Background Mean/Median plus a Substantial Difference, S

Area of Concem Dats: Lead(s. exposurs arsa rev)
" Background Data: Lead(background)

" Raw Statistics
Site Background
Number of Valid.Data 240 20
Number of Missing Values 48 0
Number of Non-DetectData 12 0
Number of Detect Data 228 20
Minimum Non-Detect 5° N/A
Maximum Non-Detect 5.9 NA
Percent Non detects  5.00% 0.00%
Minimum Detected  1.86 9.7

Maximufn Detected 1330 2230

Mean of Detected Data  56.14 183.4

Median.of Detécted Data  20.85 2235
SDofDetected Data  111.9 492

Site vs Background Gehan Test
HO::Mu of Site or AOC >= Mu of background 160

Gehan z Test Value -6.584
Critical z (0.90) -1.282
P:Value 2.29E-11

_ Conclusion with Alptia = 0.10
Reject HO, Conclude She < Background + 160.00
P-Vsilue < alpha (0.1)




Attachment I-3a:

| . Stata output: 84.13" and 50" percentiles (Surface Soil)



STATA centiles_SS.text

1/5

log: J:\Indl_Service\Project Files\AKSteel (see Rem-Eng P00)\Hamilton, Ohio\HHRA\
- Background Evaluation\SS
>. .smcl )
log type: smcl
opened on: 14 Oct 2008, 16:07:10
. edit )
(1 var, 199 obs pasted into editor)
(1 var, 198 obs pasted into éeditor)
{1 var, 198 obs pasted into editor)
(1 var, 198 obs pasted into editor)
(1 var, 198 obs pasted into editor)
(I var, 198 obs pasted into editor)
(1 vat, 198 obs pasted into editor)
{1 var, 198 obs pasted into editor)
- preserve
: bysort AREA: certile aluminum, centile (50, 84.13)
-> AREA = AQC 13
-- Binom. Interp. --
Variable | Obs Percentile Centile [95% Conf. Interval]
——— ——— - T Teerpua—— Pe— — —————————————
aluminum | 27 50 12600 6934.586 15303.38
i .84.13 17690.24 15308.04 31677.48
-> AREA = AOC 22
' -- Binem. Interp. —-
Variable | Obs Percentile Centile [95% Conf. Intervall
aluminum [ 18 50 8215 6542.824 10766.05
| .84.13 15198.47 9639.242 19200+

* Lower (upper) confidence limit held at minimum (maximum) of sample

—SJAﬂﬂi”E=Background

-- Binom. Interp. ——
[95% Conf. Interval]

: Variable | Obs Percentile Centile

e ——— e —_— —————
aluminum | 11 50 7350
o : 84.13 13465.86

12800.55
17400*

4511.164
7712.518

* Lower (upper)} confidence limit held at minimum (maximum) of sample

-> BAREA ='S. Exﬁbsure Area Rev

-— Binom. Interp. —--
[85% Conf. Interval)

Variable: | Obs Percentile Centile
aluminum | 121 50 16700
28363.86

| : 84.13

. bysort AREA: centile arsenic, centile (50, 84.13)

19115.92
32106.63

15442.04
26810.42

=> AREA = AOC 13

October'éé} 2008
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STATA centiles_SS.text

-- Binom. Interp. --

Variable | Obs Percentile Centile [95% Conf. Intervall]

——— ..+ - -
. arsenic | 27 50 6.9 5.786464 8.053384
I 84.13 10.61128 8.058042 13.71063

> AREA = AOC 22

-- Binom. Interp. --

Variable | Obs Percentile Centile [95% Conf. Intervall
__—+ —— ———
arsenic | 18 50 6.39 5.499714 11.04151
[ 84.13 12.49694 9.664818 14.3*

* Lower (upper) confidence limit held at minimum (maximum) of sample

-> AREA = Backgrourd

-- Binom. Interp. --

Variable | Obs Percentile Centile [95% Conf. Interval]
_____________ +________________________________ - ——— ———————— ————
arsenic | 11 S0 10.9 7.340364 34.328
| 84.13 43.26724 12.86606 68.5*

* Lower (upper) confidence limit held at minimum (maximum) of sample

-> AREA = S. Exposure Area Rev

-- Binom. Interp. --

Variable | Obs Percentile Centile [95% Conf. Intervall
. arsenic | 121 50 8.7 7.306306 9.1
l 84.13 11.96386 11.11042 15.28513

. bysort AREA: centile iron, centile (50, 84.13)

-> AREA = AOC 13

-— Binom. Interp. --

Variable | Obs Percentile Centile [95% Conf. Intervall]
iron | 27 i 50 15000 13072.93 21147.38
| 84.13 25067.3 21212.58 134401.1

-> AREA = AOC 22

-- Binom. Interp. --

Variable | Obs Percentile Centile [95% Conf. Intervall]
iron | 18 50 24250 15197.14 45737.82
| 84.13 54923.5 39168.88 69200+

* Lower (upper) confidence limit held at minimum (maximum) of sample

-> AREA = Background

-- Binom. Interp. -—-

Variable Obs Percentile Centile [95% Conf. Intervall

[
. iron | 11 50 17400 14513.82 22805.45
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STATA_centiles_SS.text . 3/5

] _ 84.13 35500.52 18450.24 132000~*

* Lower (upper) confidence limit held at minimum (maximum) of sample

~> AREA = 5. Exposute AZéa Rev

-- Binom. Interp. --

Variable | Obs Percentile Centile [35% Conf. Interval]
iron | 121 50 27100 23321.02  36805.73
| 84.13 87247.02 73041.67  109553.8

. bysort AREA: centile 1lead, centile (50, 84.13)

5 ERER = BAOC 13

-- Binom. Interp. —-

Variable | Obs Percentile Centile [95% Conf. Intervall]
lead | 27 | 50 20.3 14.2797 30.39475
l 84.13 49,.76552 30.52516 426.1159

-> AREA = AQC 22

-- Binom. Interp. --

Variable | Obs Percentile Centile [95% Conf. Interval]
lead | 17 50 66.3 26.77862 128.5748
| 84.13 298.1586 84.52897 341*

* Lower (upper) confidence limit held at minimum (maximum) of sample

~> AREX = BacKground

-- Binom. Interp. —-

Variable | Obs Percentile Centile [95% Conf. Interval]
_ . b e e e o -
lead | 11 50 42.5 15.85527 131.9222

! 84.13 418.4868 58.95316 2230*

* Lower (upper) confidence limit held at minimum (maximum) of sample

~> AREA = S. Exposure Area Rev

-- Binom. Interp. --

Variable | Obs Percentile Centile [95% Conf. Interval]
lead | 121 . 50 25.6 21.16306 42.54268
[ 84.13 131.6386 88.64586 183.5538

. bysort AREA: centile manganese, centile (50, 84.13)

~> AREA = AQC 13

-- Binom. Interp. --

Variable | Obs Percentile Centile [(95% Conf. Interval]
manganese | 27 50 755 433.9171 887.0099 )
: 1 84.13 1673.809 906.2921 3580.521 {.
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